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SYLLABUS -
This report was directed by the 1955 Indiana General Assembly (Acta 1955, 

Chapt. 74, p . 143) for the purpose of determining the ICOpe of storage, relation_ 
ship of water resources uses and all available benefits relating to a proposed 
reservoir in the Salt Creek valley of southeastern Monroe and parts of Jacklon 
and Brown Counties. 

It has been detennined that it is feasible and would be beneficial to the 
State to construct a dam at Mile 25.65 on Salt Creek, about two miles east of 
Harrodsburg, Indiana, for the dual purpose of nood control and increasing low 
now downstrealIl frOlIl the dalIl. The proposed reservoir would have a grols 
storage capacity of 446,000 acre-teet which aJI\ounts to 19.0 inches ot runoff 
froJI\ the drainage area of 441 square JI\ilea. Of the gross Itorage, 260,000 acre
feet would be available for nood control, 159,000 acre-feet for increasing low 
flow and 2.7,000 acre-feet for future sUtation. These volwnea are equivalent 
to 11. I, 6.8 and 1.1 inches of run_off r espectively. 

The maxiJI\urn flood control pool would be at elevation 556 and would create 
a lake of 18,500 acres. The normal pool level, below which water would be 
stored for inc rea ling the low flow doymstreaJIl, hal been set at elevation 538 
and would create a norJIlal lake surtace of 10,700 acres. SedilIlentation storage 
would be below elevation 515 at which the lake area would be 3,300 acres. 

The average annual benefits that would be derived froJIl the project have 
been esUJIlated at $901,000, of which $398,000 il credited to flood control and 
$503,000 to increasing low now downltrealIl frolIl the daJIl. Considerable pro
tection against floods would extend downstreaJIl to rural and urban areas along 
the Ealt Fork of White River, White River and Wabash River. Benefits would 
aho extend to the Ohio and Mississippi Rivers. Benefits from regulated re_ 
lease of stored water to increale low flow would extend downstream to theae 
riverl. The greater protection froJIl floods and the enlarged supply of water 
for industry will be of treJIlendous value to the entire economy of southern ind
iana. 

The total coat of the project is estimated at $9,500,000 and the average 
annual charges are estimated to be $376,000, including $35,000 for annual op
eration and lIlaintenance. 

The r eservoir Is economically justified on the bash of the ratio of aver_ 
age annual benefits to annual coats of 2. 40 to I. 

Monroe Reservoir has been planned for joint financing by the State and Fed_ 
eral governments, in accordance with existing Federal policy relating to JI\ul_ 
tiple -purpose projecta. Under present Federalpolicy the State would participata 
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in the <::Q.t of flood protedion in relation to land enhancement benefih. the co.t of 
providin,.torage [or increa.ing low flow. down.tream. and a proportionate .hare 

-
of the operation and maintenance casu. The share o[ the can to be borne by 
the State i. estimated to be 54.1 percent o[ the first cost o[ the project which. 
b.ued on present conditions and pric... . would amount to $5.141.000. Enactment 
of a new Federal polley could <::hang.. this eon allocation betwe.. n F ..d ..ral and 
non-Fed..ral Interest•. 

The report r .. comm..nds that Monroe R ..... r voi r be authori~ .. d [or construc
tion by the Seate andF..d..ral gov..rnm.. nts at a total .. stirnat..d cost of $9 . 500.000 
and $35.000 annually [or malntenanc .. and opeu.tion. 

• 

• H 



• • 

CONTENTS 


Syllabul. 0 0 0 0 0 0 0 

Content. 0 0 0 0 

lliultrationi 0 0 0 

introduction 
General 

0 0 • 0 

0 

Authority. 
Hiltory 
Con.ultation with interelted partiel 
Prior report.. 
Cooperation 

Scope ot Report 
General 
SUrvey. and other inveltisation. 

Reslonal Geosraphy 0 0 

General 
Geology 0 

Land use 0 

Map. 0 0• 
Econom.ic development. 0 

Climatology. 0 

Precipitation 0 0 0 0 

Snowfall 0 0 0 0 0 

Temperature 0• 
Storm•. 0• 
Evaporation 0 0 0 

Potamology 0 0 

Stream- flow charac:terlltica • 
Sedimentation. 

Flow at the dam aite. 

Downstream channel capac:lty. 
 0 

Chem.ical and bacteriological quality. 

Floods 
General 
Historical floods 
The flood of March_April 1913 

iii 

0 

0 

0 0 0 

0 

0 

0 

• 
• 

0 • 0 

• 
• 

0 

0 0 

0 

0 

0 

0 

0 0 • 0 

0 0 

0 

0 0 0 

0 

0 

0 0 0 

0 

0 

0 

0 0 

0 

0 

0 

0 

0 

0 

0 

0 0 0 0 

• 
0 

• 
• • 

• 
0 

0 0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 0 

0 

0 

0 

0 

0 

0 

0 0 

• 

0 

0 

0 

0 

0 

0 

0 0 0 

• 
0 

0 0 

-
Page 

I0 0 

iii0 

.10 

I 
I 

0 

• 
I0 ,

0 

30 0• 
30 ,

0 

,
0 0 0 ,

0 ,

0 


70 0 0 

70 

8 
8 

0 

• ,
0 0 0 ,• 

11• 
110 0 • 
110 0 

110 

110 

IZ0 0 

140 

140 

140 0 0 

140 

0 " 
0 " 

0• " " 
" 
0 " 


http:Econom.ic


Pa.ge 

-
Floods (continued). • • 
The flood of January 1937 
The floods of January a.nd March 1950 
Floods recorded at gages . 
Maximum probable and Uandard project floods 

• • • 

• 
• 

" " ZO 
ZO 
Zl 

Extent and Character of Flooded Area. 
General . • 
Agricultural areas . 
Urban a reas. • 
Transportation routes. • • 

• • 
• 
• 

• • 
• 

• 
• • 

• 
• 

• • 

"ZZ 
ZZ 
Z3 

" 
Flood Dil-mage 

General. 
• • • • • • • • • • • • " "Damages from specific flood. • 

Clalles of flood damage. 
Current estimates of tangible flood damages. 
Depression of property values 
lntangible flood lo..es 
Average annual darna.ges • • 

• 
• 
• 

• 
• 

• • 
• 

• 

• 

• 
• 

• 

• 

• 

" " "28 
28 
28 

Exiltin,& Flood Control Projects 
General . 
Projects downstream from Salt Creek 

• 
• 
• 
• 

• 
• 
• 

30 
30 
30 

hnprovements Currently Desired. 
General. 
Public hearings 
Views of local people. 

• • • • • • 
• 

• 

• 

• 

• 

31 
31 
31 
31 

Flood and Related Problems and Solutions Consider ed 
Flood problem in Salt Creek. 
Flood problem downstre;un from Salt Creek. 
Prior plans considered. 
Related problems • • 
Full development of site necenary. • • 
Solutions considered • • 

• 
• 

• • • 

• 
• 
• 
• 
• 
• 
• 

33 
33 
33 
33 

" "36 

Multiple-purpose Uses. • • 
venera! . 
Dome.tic and. municipal use 
Pollution abatement. • 
Power development. 
Industrial cooling water. 
lrrl,ation • • 

• 
• 

• 

• 
• 
• 
• 
• 

• • 
• 
• 
• 
• 
• 
• 

• • • • 

• 

• • 

• 
• 

• 
• 
• 
• 
• 
• 
• 

" " " " "38 
38 

Iv 



• • 

• • • 
• • • • • • • • • 

• • 
• • 
• • • 

• • • • • • • • • • 

• • 
• • • • 

• • 

• • 
• • • • • • • • • • • 

• • • • 

• • • 

• • • 

• • • • • • • • • 
• • 

Page 

Multiple~purpou Uses (continued). 38• -
Increaled low flow • 38• 

Recrea.tion. • • 38
• 

Propoled Project Plan. • • • 19 
Monroe Re.ervoir • • • • • • • • 19 
Land acquilitlon • • • • • • • <0 
Relocationl <0 

Estimate I of First COlt and Annud O>arges .. 
Eltimates of f irst cost, multiple~pUrpose r elervoir .. 
Estimates of annual cha r ges, multiple~ pUrpose rese r voir. .. 

E stimates of Benefits . 
General. " 
Flood~ control benefits 
Higher land ~utilh.ation benditl " • • " Increased low now benefiU .. " 

.,Ste;un ~electric power generation. 

Pulp~ wood and paper plante 

Che'mical planU "55 


•Recreation benefite . 55 

Land development 55 

Benefih from recreational values 
 • • " Public hea.lth benefits . • 
Intangible benefits " 

Detrimenu to overland transportation • " " 
Swnmary 01 tangible benefitl " 


Economic Justification. 60 
General. 60 
Comparison of benefits and costs 60 

Allocation 01 COlts 
General . • • • • • • " 61 
Allocation of costs 61 
Swnmary of final cost allocation "• 

Conclusion and Recommendation 
Conclusion. " 
Recommencl.ation . • • • • " " 

v 



• • 

ILLUSTRATIONS -
Table. 

, 
n 
ill 
>v 
V 

V, 
vn 

vm 

C< 
X 

xn 

Xill 

x>V 
XV 
XV, 
xvn 

XVill 
XC< 

xx 

xx, 
XXU 

XXill 
XX'V 
XXV 

Population Trends in Resion of Salt Creek . . .•... 
1953 Gro.. Income In Region of Salt Creek 
Rainfall Depth of Major Storm. at Bloomington , 1ndUna.. 
Averaae Monthly Evaporation.•......• 
Coefficients for Converting Pan Evaporation to 

Lake Evaporation...........•. 
Stream Gaging Stations in SaIt Creek Water.hed 
Estimated Mean Monthly Discharges of Salt Creek, 

Monroe Re.ervoir Dam Si te ....... . 
Relults of Chemical and Bacterioloa1ca.l Water 

AnalYlel•... ... •. . •.....• 
Annual Maximum Dilchar ges, 1937-56 ... • 
A real Inundated and Property ViLlues of Agricult\lral 

Landi Within Inveltigated Area. ....•..• 
Eltimated Va.l\le oC Property S\lbject to F lood Damage 

Within Ur ban Area. Investigated by Thil Report. 
Estimated Va.l\le of Hiahwayl and Railroad. Within 

the InvelUaated Area •........... 
S\lmfllary of Estiflll.ted Dafllages for Rec\lrrencel 

of Specific F lood Stagel in 1956 .•.. 
Sununary of Aver.ge Ann\1&! Flood Damage•.. 
PopUlation Trendl. • . . . . . . . . . . .. 
S\lmfllary oC F ir.t COIU for Monroe Relervoir. 
E,tifllated Inveltment Golts and Annual Charges 

For Monroe Relervoir .•••.. . ... 
Annual Flood Control Scnefit& •....... 
E lectric Energy Prod\lction in the United State., 

Ail Utility Syl teflll ..•••......• 
Electric Energy Prod\lction in Indiana, 

All Utility System•. . ...•....... 
COfllplltatiOn of Increaled Low- Oow Benefit, •. 
Summary of Tangible Annual Benefits C r editable 

to Monroe Rele rvoir .•.•••... 
Comparilon oC Annual ScneliU and COlts . • 
AIlocatIon oC Costs and Benefits by Purpose 
Summar y of Cost Allocations . . .••.• • 

Page 

, 

" 
" " 

"
15 

" 

18 

" 
Z3 

" 

" 

" 

H 

.. " " ., 

" 
., 
SZ.53 

60 
6Z 
" 
" 

-




LLLUSTRATIONS 


Chart. 

, 

, 

3 

, 


Plate. 

, 
, 

3 

(Cont'd. ) 

Energy Production and C.pacity of All Utility 
Sy8tem., United State8 .... . ... . 

Relation.hip oJ Electric Energy Production in 
Indiana. and United State•..... . .. 

Energy Production and Capacity of All Utility 
Sy.tem., Indiana. ........••• 

P opulation Trend in United Stat".. and Indiana . 

General Map . . ... 
Re.ervoir Area. . • . 
Plan and Section of Darn 

• • 
• 
• 

• 

• 

, 


-

PaSI! 

"50 

• • 
, 

38• 
• " 

vii 

., 




Repo.. t of Investigation -
MONROE RESERVOlR 


SALT CREEK NEAR HARRODseURC, INDIANA 

FOR 


FLOOD CONTROL, INCREASING LOW FLOW 

AND 


ALLiED PURPOSES 


INTRODUCTION 


Gene ....... _ The need for the development of water resou..ces p .. ojects to 
improve the availability of wate.. from lurface aourcel in Southe.. n lndiana has 
long been recogniaed. The rocks underlying the region a .. e highly impe..meable 
and ground water from Ihallow wells is very difficult to obtain or is non_existent. 
Deep ground watenare gener.... ly hlghly mineraliaedOUld not luited to municipal 
Or industrial uae without treatment. The Itreaml are erratic in theiT flow, vary_ 
ing {rom occalional levere flooding to long perioda of very low flow. 

The Eaat Fork of White River and itl tributaries a .. e aubject to deatruc 
tive floodl and lerioul overflowa occur at frequent inte..val •• Low flowa during 
drought pe..iodl, particularly on the tributariea, a ..e inadequate for municipal 
or indultrial lupply Or the tranaport o{ waterborne wastea. Conaequentiy, a 
number of townl in the regionrecentiy have turned to the conat..uctionof rele.. 
voirs to atore water during periods o{ excell runoff for uae during late.. perioda 
of deficient flow. 

The deat..uctivenell of flood flows and the inadequacy of many water aup
plies have been recogniaed l()<;ally for yean and have prompted a public demand 
that corrective meaaurea be taken. Thia demand led to authoriaalionof a special 
atudy of the fealibility of conltructing a water_Itorage and flood_control rele.. _ 
voir on 5;Ut Creek in Monroe County, Indiana. 

Authority, _ Thil report wal directed by 0Ul Act of the lndiana General 
Allembly, palled at the Eighty-ninth Regular Session and approved Ma..ch 8. 
1955 (Acta 19.55, Chapt. 74. p. 143). which reada al followa: 

"SEC. 1. The Indiana General Aaaembly recogniaea that continued 
flood dOUlgerl in aeveral areaa of the State and aevere ahortagel of 
water in other areal alike create h.olndicapa to the proper develop
ment of a aound economy that will be of greateat benefit to the 
citiaenl oethe State . The Indiana Ceneral Aaaembly recognize I that 
undue delay in acting to correct auch flood dangen and luch water 
ahortages would be injurioua to the welfare of the State. 



• • • • • • • • • • • • • • 

The Indiana Gener al Assembly hereby authori"el the Indiana. Flood 
Control and Wiler Relourcea Commiaaion to expand Iu activitiel 
In the development of ret.mtion r.uervoirl for both flood contr ol and 
water lupply Itorage purpolel due to the lact that thil type of lur
!ace water control hal p r oven succeldul for such purpo..el oyer the 
lalt twenty years throughout the United State... 

SEC. 2. • 

SEC. J . The lndianaGeneral A llembly recogni... .,.tha.t the State oC 
Indiana hal responsibilities to i t l citi ...enl for the creation of stor 
age releryoirl, where needed. to enhance future lOUrcel of water 
eupply f o r farm a.nd city Or town relident l, and there il hereby 
appropria. ted the lum oC thirtythOUllnd dolla r l to the Indiana Flood 
Control and Water RelOUrCel Commielion to obtain a.n engineering. 
economic and geologic planninj lurvey, either by itl own engineer ing 
ata!! o r by a civil engine e r ing firm which the laid commblion may 
e m ploy, to determine cOltl , ICOpe o f Itorage , relationlhip of water 
relOUrcel Ulel, and all available henef iu, and limi lar information 
relating to a propoled water lupply relervoir in the Salt Creek valley 
of louthea.l tern Monroe County, parts of Jackson County, and partl 
of Brown County. A report with r ecommendationl Ihall be submitted 
to the 1957 Indiana General Asaembly for ita determination as to 
appr oprla.tion of fundi for the start of construct ion of said Salt Creek 
Releryoir. " 

Hiltory. _ In 1946 Profeslor l. Owen FOlter. School of Education, Indiana 
University. being concerned with the likelihood of a Ihortage of water for the 
City of Bloomingto n, Iuggelled to the Indiana F lood Control and Water Relourcel 
Commi..lon the posaibility of a r eser voi r On Salt Creek. HII proposed l i te , 
a bout 2 milel downl tream from State Highway 46, wa. e xa.mined by the Cammi. 
lion, but nO detailed IUr yeyl were made . 

In the sUInmer of 1947. Commi'lion ltaU member. and an engineer from 
the C a r pi 01 Engineer . , U. S. Army, at the luggeltion of Governor Ra.1ph F. 
Gate l , e"anrined the ba lin and recommended that the d;t.m. 11 conltructed, be 
placed nea.r the lower end of the It r eam, in order to taite fullest a.dYa.ntageof 
flood-control pollibilitiel. 

On June 15. 1949, a. citi ...e n l ' c ommittee from Bloomington p1a.ced on record 
with the Cammi'lion a petition ligned by over 800 personl a.lking that a dam. be 
built on Salt Creek, to give Bloomington a. ..ource of additional water. The city 
did not wait for c:on.s truction 01 Salt Creek R e .. ervoir for thl. purpole, but turned 
to Bean BIOllom Creek, on which a storage reservoir wa.s completed in 195J. 

On August 10, 1954, the Chief of Engineerl a.uthorized the Louisville Diltric:t 
of the Corp. of Engineer s to prepare a. review report pursuant to a r esolution. 
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adopted July 30, 1954, by the Committee on Public Wo r ka, United State. Senate, 
which reads a. follow.: 

-
"RESOLVED BY THE COMMITTEE ON PUBLIC WORKS OF T HE 
UNITE D STATES SENATE, That the Board of Engineerl for Rivera 
and Harbora, created under Section 3 of the Riv.. r and Harbor Act. 
approv..d June 13, 190Z, be, and ia h .. reby. reque.ted to review the 
report printed In HOUle Document Numbered 100. Seventy_third Con
gres., Firlt Se•• ion. and aub.equent report. on the Waba.h River 
and tributaries. Ohio. Indiana. and illinoi• • with a view to det ermin_ 
ing whether any modification. of the recommendatlona therein should 
be made with reapect to the propo.ed Monroe Re.ervoir site and 
other flood control mea.ure.On Salt Creek and tributarie. , Indiana." 

On March 8, 1955, the Indiana General Auembly appropriated funda for a 
reu:rvoir survey in Salt Creek Valley, giving the inveatigation iInpetu•. 

Consultation with interested partie • . _ Seve r al con,ultations have been h .. ld 
with interested partl .... On March 2:5. 1954 . the plan under .tudy was advocated 
and explained by Indiana Flood Control and Water Re.ource. Commi••lon .taU 
members at a public water re.ourcea meeting sponaored by Southern Indiana. 
Incorporated, in Fr..nch Lick-Sheraton Hotel. Southern Indiana. lncorporated. 
an organization repreaenting buaineaa Inter..ata, aerv:lce cluba . and ch&lnben 
of commerce throughout Southern lndi.;[na. i. dedicated to improving the economic 
atatu. of the re,ion. Additional m ..eting. have .ince been held with this group. 
.ervice club• • and other •• 

Engineer' of the Commis.ion have discuased with county and other officials 
the impact of there ... rvoir on local economie•• Theae included countyeommla_ 
.ioners. hi'h....ay and .chool .uperintendenta. and a repr.....ntative of the U. S. 
Po.t OUice. Beeau.e of Federal Aid roada in th.. reaervoir ar..a. the Bureauof 
Public Road. hal been advi.ed and itl engin....r. con.ulted on thea.. matter •. 

Prior reportl. - A report that waa perhap. the lirat comprehenaive atudy 
of the Wahalh River ba.in ....a. prepared by th.. Corpa of Engineera pur.uantto 
the authority provided in HOUle Document No. 308 . 69th Congrea •• lit Se.aion. 
and the F lood Control Act of May 15 . 192:B . Thh document wal published al 
Houae Document No. 100. 7)rd Congrea • • 1.t Seaaion (")OB Report on the 
Wabash River baain) and covered navigation, flood control. po...... r.lrrigatiOl\ 
and other related .ubj..eta. No referenc .. waa made to Salt Creek, but the recom
mendation of the Chief of Engineer. on the ba.in aa a whol.. wa. al follo..... : 

"•••••• I. th ..refore, report that improvement by t.heFederal 
Government of Wabaah River. Ohio. Indiana. and lllinoi a . for navi _ 
gation either alone o r in connec tion with power developm..nt, flood 
control, Or irrigation or any combination thereof. is not deemed 
adriaabi.. at the p r eaent time." 
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A repart by the Chief of Engineer., U. S. Army, entitled "Comprehen.ive 
Flood_Control Plan for Ohio and Lower Mi.si.sippi River''', dated April b , 1911, 
was publl.hed by the Committee on Flood Cont rol , Hou.e of Repre.entative., a. 
Committee Document No. I, 15th Congre ••, lit Se••lon. This report reviewed 
prior report. which pre.ented plan. for the control of flood. In the Ohio and 
Mi.sillippi Riv., r ba.ins and wI.. directed to the further control mea.ure. which 
became advi.able as a re.ult of the great flood of 1931 on the Ohio River. The 
report r.,commended con.truction in the Ohio River ba.in of additional flood
control r e.ervoir. and levee. and floodwall. at cities and town.. Eight of the 
recommended reservoir. were located in the Waba.h River ba.ln, one of which 
waS to be con.tructed at Shoah On the Ea.t Fork of White River by the Corp. of 
Engineer . when funds for that purpo.e were appropriated by Congre••. 

Th e pollibili t y of obtaining flood .torage on Salt C r e.,k was first men_ 
t ioned in a survey report prepared by the Loui.ville Dis tr ict, U. S. Corp. of 
Ena:ineers , in compliance with S.,ction 6 of the Flood Control Act approved 
Augu.t II, 1919, (Public Law No. 391, 16th Congrell, lit Sellion. The report 
was entitled "Su r vey Report On Flood Control, Waba.h River and Tributaries, 
Indiana and Winoi." , dated July I , 1944, and publi.hed a. Hou.e Docwnent No. 
191, 80th Congre •• , l it SeSSion. The report , in di,cusling the polsibilityo! 
lubltituting a number of relervolr. in !he h eadwaters of the Ea.t Fork White 
River water.hed for a ,ingle re.ervoir On the main river above Shoah, stated: 
"Another tributary with considerable d r OlI ....g., area i. Salt Creek and in this 
instance conditions are lome what mOr e favorable (than on other tributarie.). 
The Chief of Engineer., in hi. leuer of transmittal of that report to Congr es., 
recommended that the Shoals Re.ervoir be deleted from the comprehensive plan 
lor flood cont rol and other purpo.e. in the Ohio River ba.in because of str0<1l 
loc.1 opposition. The adoption of that recommendation by Congre•• in the Flood 
Control Act of 1946 then made the tributary re.er voirs oC fa r g r eater importance. 

In January 1949 the Chief £natneer o{the Flood Control and Water Relource. 
Commis.ion prepar.,d a r eport on "White River &.in Need." {or the Comml.sion, 
in which he .tated "The S;t.1t Creek .urvey can b., highly recommended {or further 
Itudy becau.e there is a trem.,ndou. opportunity for . tor..ge in this ba.in and a 
ve r y condderable water.hed to be controlled. " That report waS lubmitted allO 
to the CorpsofEn,lneer.al a publichearingheldon January 28, 1949. in Seymour, 
Indiana. 

None of the.e reporu \Ooent further than to r ecommend that more thorougb. 
inve.tig"tion. be m"de to fully determine the merit . of the Salt Creek re.ervoir 
aite. 

TheSoil Conserv"tionService, U. S. Department 01 Agriculture, in October 
1949 , prepared a report e ntitled "Survey 01 Floodwater and Sediment Damage by 
Stor m of Oc t ober n, 1949", in which appr aisals were made of damaae. to c r ops, 
improvements, highway., and landl i n the Salt Creek valley f r om it. source On 
the North Fork ju.t .outh of P eog", Brown County. to iu mouth in Lawrence County. 

-.
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In 1950 the Soil Conservation Service allo prepared an interizn survey 
report entitled "East Fork of White and Patoka River Waterlheda, Indlana", in 
which a program of runoff and water-fiow retardation and IOU erolion preven -tion wal r ecommended. The plan did not include re.ervoirs in the Salt Creek 
,",ateuhed. 

Cooperation. - The investigations lor thil report have been carried on in 
cooperation with the Louilville District, U. S. Corpl 01 Engineers, which ha. 
been authorized to make a concurrent ltudy. The program of investigation hal 
been clo.ely coordlnated with the Louisville District to provide Cor a divilion of 
,",ork between the Federal Government and the State and to avoid unnecellary 
duplication. 

kknowledgment i, made to the ,taU of the Indiana St.ate Geologilt for pre
paring a report on the geology oC the region providing subsur Cace data for the 
dam and spillway lit", obtained from bor ings , soil lamplingl and aeologlc and 
seilmic Itudiel. 

An economic survey 01 the Salt Creek valley wal undertaken by the Indiana 
Univerlity School of BUlinel' at the request of the Commlslion and a report 
prepared. That work furnished the basil for the economic appraisal contained 
in this report. 

The a ..I.~ce ot the U. S. Geoloalcal Survey in obtaining lpeclal stream 
flow inlortnation relative to the investigation Is aci<Dowledged. 

The Indlana Economic Council Curnilhed data on prelent and Iuture indus 
trial developmentl in the r egion and arranged inter views with inter elted parties. 

The United Stat", ForestService provided detailed inlol'mation relative to 
the timbel' reaourcei of the area. 
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SCOPE OF REFOR T -

Oener aJ.. _ This report is concerned prlncipa.lly wiUt determining Ute meritl 

of a propoeed reservoir on Salt Creek with relpect to it. economic justification, 
baled On benefits accruing from it. use for nood and low_water control, to deter
mine a project beet l\Ilted to the requirements ollceal interelU and which would 
not adverlely affect the comprehenlive plan for the White River balin. 

In the cOurle of the Investigation, attention wal paid to the need for lupple_ 
mentlnslow flowl of the Ealt Fork of White River and White Riv"r, for alleviating 
Itream pollution, improving the quantity and quality of indultrial water suppliel, 
and in general to providing beneficial dhtribution of stream flow for Ute reSlon. 
Studiel were aho made of benefit. to be obtained from the reduction of flood 
Itagesalong Ute £ast Fork of While, White , and Wabalh Riverethrough the tem_ 
porary storage 01 flood watere originating in the Salt Creek wa.terehed. 

of an 
downstrea.m from Salt Creek, 

~~;r~~.; The resea.rch for thil atudy conailted-
y Salt Creek, Ealt Fork of White River 
and White River below the confluence of East and 

Welt Forka, to obtain all pe r tinent information rela.tive to dam sitee, agricul_ 
tura.l and urban flooding, and the need fOil a.ugmenting low flow downstream. 

The lndlana Flood Control and Water Resourcee Commhsion Itaffprepa.red 
general location maps and capacity and area curves from the topogra.phic mapl 
Utat cover the reservoir area. 

The Commission surveyed the Itream valley from the dam site to the mouth, 
obtaining low and high_water profiles and flood-plain crOIS sections for use In 
determining location and extent of agricultural land flooding . 

The lndianaOeologicalSurvey, a t the requeltol the Commi'sion, prepared 
a report on the geology, mineralogy, and geophylic. of the area. Thil Included 
a geologic evaluation of the dam and spillway lite. by eurface examinationl and 
a study of bor ingl along their aXel. 

Additional field lurveyl were made and maps prepared by the Louisville 
District, U. S. Corplof Engineerl, to determine the availabilityol £ill materiall 
for the dam. The Corplaiso madefieldexaminationl oldama.gelca.uled by floocW 
which, when combined with studies of flood f r equenciel, formed the baals lor 
determination 01 average annual flood damages d ownst ream from the p r oposed 
Monroe darn lite. 

-,



REGIONAL GEOGRAPHY 
 -

General. _ Salt Creek is a tributary to East Fork of White Rive r at Mile 

143, a short distance downstream. from. Bedford, Indiana. The location within 
the White River basin of the creek and the project under study are shown on the 
General Map, Plate 1. 

The drainage area of Salt Creek above its confluence with East Fork of 
White River i s 6·47 square m.iles. It drains approximately two _thirds of Brown 
County, the lower hal! of Monroe County, and parts of Lawrence and Jackson 
Counties. 

The watershed approxim.ates a fan in shape, with two large forks of about 
equal size joining just west of the Monroe-Brown County line to form. the m.ain 
stream.. It lie s within a region of rugged topography with total relief varying 
from. 195 feet at the dam. s ite near the south line of Monroe County, to 365 feet 
in a distric t east of the North Fork, where the upland reaches an altitude of 860 
feet. 

Salt Creek i s the master s tream of the region. Ih size, as com.pa.red with 
the valley which it occ upie s, indicates that in relatively recent geologic tim.esit 
has carried a ITluch larger volwne of :""ater than it doe s today. That water was 
ice melt from the illinoian and Wisconsin glaciation, which advance d to, but did 
not Overrun the Salt Creek valley . 

Salt Creek is aho an aggrading streaITl, which is continuing to fill its valley 
with deposits of fine silt and clay eroded and trans ported frOITl upstream areaS 
and adjacent highlands. In places the stream. course is bordered by small natu
ral levees and areas of backswam.p which lie between the stream. and the valley 
walls. Because of this aggradation, the stream. banks are low and the adjacent 
lands subject to overflow by relatively m.inor floods. 

The main stream, with a gradient of about 2 feet per mile, is m.uchflatter 
than its tributaries, which have gradients of up to 30 feet per :nile. These steep 
side streams produce m.ore erosion and faster runoff than would be the case if 
they were m.ore nearly the same grade as the main stream.. 

The chief topographic featur e of the watershed is the deeply cut, flat_ 
bottoITled nature of the valleys of the North and Middle Forks, which range in 
width Crom One quarter to One mile. In a few places the valleys are flanked by 
narrOw terraces which rise 10 to 20 eeet above the flood plain, but these terraces 
are not continuous Over any great distance. Steep slopes rise abruptly from the 
vaUey floor to the relatively flat-topped uplands. These uplands are sharplyc.. 
by many sm.aU streams, which are deeply incised where they now Over the 80fter 
rocks of the region. 
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Ceology. _ The p r oposed dam site and reservoir lie within and near the 
weUern bor der of the phyliogr aphic province which hal been delignated the 
Norman Upland. 118 boundary il marked by a line along which the topographic 
feature I change from deeply dilsected clanic rockl to thole of a roUing lime 
none plain which include. sinkholes as ill distinctive feature, 

All bedrock in the region was originally deposited as marine Or deltaic 
.ediments , e a rly Millil.ipian in age . Siltatonel, sandnone. , ahalel, and lime 
Itones of the Bor den Croup of fo rrna t ions are overlain successively by HarrodBbIrg 
and Salem limestones. Bedr ock is everywhere pre.ent in the valley at rela 
tively .hallow depth. The valley floor hal been cut to a depth of about 65 feet 
below in present elevation and filled back by Pleistocene and Recent alluvium. 

The minimum altitude of the Harrodsburg-Borden contact adjacent to the 
p r oposed r elervoir is approximately 590 Ieet. Thele rockl are lilutonel and 
landstonel, fine - grained, cemented with clay, relatively free of joints and bed
ding plil.nel , and highly impermeable . 

The principal str ucturalleatur e 01 the reeion il the Mt. Carmel bUlt block. 
It c r Olses in a north- Iouth direction just below the confluence of the North and 
South Forkl , following generally along the line of Saddle Cr eek and the North 
Fork, leaving the valley via B r ummett and Stevenl Creek... 

Ceologic considerations indicate that the Salt Creek valley is weUadapted 
to us.ge as. reser voi r . ROck li thology, permeability conditionl , and geologic 
It r uctureinlure aminimum of wa te r l oss by leakage. The dam lite is favorable. 

Land ule. - The loils of the Salt Creek watershed and, in fact, 01 much of 
the reeion, are o f the upland type , too poor to produce CrOpl luilident to pro
vide thole ....ho fa r m them with a good living. The Icars of gulley erolionare a 
common feature o f the uplandl and the r un- down appearance of farmhouses and 
buildinel tes tiIies to the {utility of cultivatine thele poor loils. On the other 
tand, the bottomland loill of the valleys, while not extenlive, are much richer 
Uuln thole of the uplands and the fa r mer s who own valley farml are relatively 
p r Olper01.1I. Th ey do not have a ser ious e r osion problem. Rather, they are 
l a ced with the necelaity l or p rovidin g d rainage . a nd because the str eaml are 
aggr adine. the botto m b .n d l are subject to f r equent overflows a nd crops are often 
10lt th r oueh flooding . 

The lands of the region have. par ticwar value, in that they are g r owing 
lar ge qu.antitiel o f timbe r, fr o m which may be har vel ted l umber, veneer s, pulA 
ch a r coal, and many other forel t p r oduct s. The U. S. F orelt Ser vice, in itl 
pamphlet, "Indiana'i F o r est Reso u r cel and Indult r iel, 1956", ltates tha t 1Z 
per cent o! Br ownCounty,lyine . thwar t the upper reachel of the Salt Creek water 
shed, II cove red wi th fo relts. Thh il in cont ras t with Benton County, In the 
p r a irie a r ea of northern indiana, whic h i l only 1 percent covered. Prac tically 
al l 01 southe rn Indiana, wi th the exceptio n of the valley of the Wabalh, has over 

-.
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20 percent lorest cover with many COuntiel havilli more tluo.n 60 percent. Molt 
oC this land il privately owned. There are leveral Federal and State holding I 
in tracts luI£iciently large to fu:rnish commercl.ally impOrtant amounts of wood 
in individual sales. Much of the timber in the region h ready for harvest. 

Maps. _ The reservoir site h covered by quadrangle topoaraphic mapi of 
, 	 the U. S. Geological Survey iuued in 1947, 1950, iUld 19 56. These maps are 

prepared toa scale of 1:24. 000 iUld contour interval of 10 feet. The Indiana Flood 
Control and Water Reaourcel Conuni.aaion had maps of the dam site prepared 
under contract by photogramrnetric methodl and has itself prepared a general 
map oI the reservoir and lurrounding area and of the White River baain. 

Economic development. _ The Salt Creek valley wal settled rather early in 
the hiltory of Indiana, by people migrating along the Ohio a.:r.d Waballh Rivers and 
their tributaries, in search of new landa. To these pioneers timber indicated 
good BOU, and they setUed in the hill country first. Soon after the forellt cover 
wal removed, erosion let in on the soU and its fertility was rapidly reduced. 
As a resull, the farms lost their productivity and the farm income declined. 

For u,veral yearll the limelltone indllitriell at Bedford and Oolitic have 
provided employment for a considerable part of the workina population in the 
region and mOre recently industriu have letUed in Bloomington, opening lip a 
number of job opporrunitiu there. 

• 
The four counties lurrounding the relervoir area, Monroe, Lawrence, 

Jackson, and Brown, have shown litUe or no growth in population between the 
1940 and 1950 census counts , except in the city of Bloomington. That city grew 
all the re •..ut of indulltrlal expanllion, but the rate of arowthh obscured because 
the 1940 cenlus did not include the lltudent population of Indiana University, while 
the 1950 cenlus did. Prolpects for future growtbare best in Bloontington, where 
new induatries are attracting workerl to the area and where Indiana University 
is growing at a phenomenal rate. 

TABLE I 

POPULATION TRENDS IN REGION OF SALT CREEK 

County Population 

1950 1955 1960 1965 1910 1975 

Monroe 50,080 54, 362 64, 548 76 , 622 90,835 106,685 
Lawrence 34, 346 34,003 33, 663 33,326 33,993 33,653 
Jacklon 28, 237 29,225 30,217 31,214 31, 769 33, SOl 
Brown 6 ,209 6,215 6,311 6,406 6 , 502 6 , 598 

The population trendll in the four countie. were lltudied in 1955 by the Schod 
of aulinel., IndJa..na Univerllity, and a forecalt, balled on IltatiStiCS of the U. S. 



Bul:'ea.u o( the Cenlul. pl:'epAl:'ed elpeeially fol:' WI I:'epol:'t. The (Ol:'eca.lt (01:' 
the foul:' - eoo.mty al:'ea. with pl:'ojection. by 5 _yeal:' incl:'tunenu from 1950 to 1915, 
i. Ihown in Ta.ble L 

The economic development of the four-county al:'ea. b 1.l:'gely I:'efiected in 
the gl:'o" income. of the cwnti... and. the m.Jol:' ,oul:'cel of income. The 1.te.t 
availa.b1e datoL on gl:'o'l income in lDdia.n.a pl:'ovide figul:' e. on. the income. fl:'om 
a.gl:'ic\ll~u. maunfacturing. a.nd whol.....ung in the calendal:' yea.I:' 1953. The 
figul:'''' ( 0 1:' the four - county .I:'ea al:''' li.ted in T.ble n. 

TABLE n 

1953 GROSS INCOME IN REGION OF SALT CREEK 

Coun<y 
SoUl'ce of Inc:ome 

Agl:'lcul~l:'e Milnufa.c~l:'ing Wholela.li.ng 

Monroe $3, 118,151 $31.661 , 287 $20, 931,498 
Lawrence 4 , 113, 086 3 , 954, 910 11,893,375 
Jacklon 8 , 163, 255 10.103, 911 1,295.896 
Bl:'own 468,780 8 , 291 232.317 

A vaJ:'iety of iteml i. rnanuiactul:'ed 01:' pl:'oceued in the l:'e&10n. including 
lumbel:' and other COl:'elt productl. building Itone, cement, gyp'urn, (oodl, dec
t l:'onic device', chemicall, and metal and clay pl:'oduc t l. 

Tbe l.nd. in the vicinity of the l:'eIJel:'voil:' lite al:'e fol:' the mo.t pal:'t lubma. r 
gina!. They Il:'e not capabl.. of pl:'oducing CI:'OP" of enough value t o pel:'rnit the 
coll..ction of lu!f1d..nt taxel t o me..t th .. n ..ed. of th .. townlbip" counti.... and 
Stat... Fi.nancW aid. in th .. fOl:'m of Igdcultoual benefiu and lub.idiu and Sta.te 
gl:'antl fol:' edue.tion, I:'oadrnaintenance. and. pubHehealth al:'e necel,,,I:'Y and help 
to maintain an unbal.nc ..d ..conomic 'yltem. 

MaIacljultmentof land uleil indicat..d in many way•• Abandoned fal:'m' and 
dwelling., low farm incom.. l. part_time fannin,g , loil "I:'olion. low Pl:'opel:'ty 
.......ment• • and Tneagl:'e perlCm&.l I ••et. are common. All of the.e factoI:" 
renect the genel:'al pov"l:'ty of the al:'ea. 

The need fol:' Stat.. IUPPOl:'t for ..ducation i. an outatanding uarnpl.. of the 
financialpl:'oblem. of th.. al:'e•• Salt Cr..ek Townlhip, in Monroe County, towal:'d 
the uppel:' end of the re.ervo!l:'••pent $40. 242 for gr.de- .chonl educ.tion in 1953. 
Only 30 percent of tW. cazne out of the townlhip fund • • th.. I:' ..maining 10 pel:'cent 
wa. fUl'ni.hed by the Stat e , Any development in thi. I:'egion that will bl:'ing in 
.dditional t.Ul:e. to the countie. and the!1:' civil .ubdivilion. will I:'educe the State'. 
ah.re of the burden for luch purpo..... 
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CLIMATOLOGY 


-

Precipitation. _ The normal annual predpltatlon for the Salt Creek water

.hed, al determined from record. of the U. S. Weather Bureau .tationa at 
Bloomington, Indianapolia, Oolitic and Terre Haute, In or near the waterahed, i. 
41 . 6 inches . The maximum annual precipitation recorded at the Bloomington 
gagewaa 60. 72 inches In 1945 and the minimum 28.44inches in 1940. The maxi 
mum monthly precipitation Wila 14.83 inchea in January 1937, whUe a minimum 
precipitation of lela than O. 1 inch haa been recorded for varioua montha. 

Snowfall. _ The average annual Inowfall for the waterahed ia about 20 
inchea, with about 75 percent of the total occurring in the period of December 
through February. The anow rarely remainl On the ground for more than a few 
day. and, in general, ia a .mall contributing factor to flood •• 

Temperature. _ The normal. mean annual temperature for Salt Creek water_ 
.heel, ba.ed on the Bloomington record, i. 54.0 degreel Fahrenheit. January iI 
thecoldelt month with a normal temperature of 30. 6 degree., and July the war~ 
elt, averaging 76.7 degree.. Temperature. al high aa 110 degreea above and 
al low a l 20 degreel below zero have been recorded. 

Baaed on 46 year. of record at !.he Bloomington ltatlon, the earUeatdate 01 
frolt OCcurrence i. September 14 and the latut May26. The len.:th of the grow
ing aeaSOn averagel 183 daYI , extending from April 20 to Ck;tober 20. 

Storml. - Moat of the atorml that produce aevere flood. in the Salt Creek 
water.hed are of cyclonic na.ture and travel from louthweat to northeaat. The.e 
atorm. are moat prevalent during the winter but may occur even in late .pring. 
Convective- type I torma ulually occur during the lIumIner month. and have pro_ 
duced aome very high rainfall intenll.tie.. However , alorma ofthil nature aeldom 
produce leriou. flood. beeau.e they are of .mall areal extent and are mitigated by 
the high inCiltration and evaporation 101ae. characteriatie of the awnmer lea.on. 

Although no rain gale. have been operated continuously over a long period 
in the Salt Creek waterahed, the precipitation over the area in the past may be 
inferred from the record obtained at Bloomington by the U. S. W_ther Bureau. 
Some of the largerfloodahavebeencau.ed by the ahortinten.etype ofltorm, IUd>. 
a. thoae of January 4-5, 1949, and May 23-25, 1952, when the rainfall didn.. 
exceed 4 incbea but weaa concentrated moatly within a 24_hour period. Some of 
the other large flooda were cauaed by a prolonged .eriea of Itorma, la in Jan....ry 
1937 and January 1950, in whlch accumulations of runoff from le.aer amountlor 
rainfall built up the flood lituation over a period of One to leveral weeka. In the 
prolonged aerie., the total amount of rainfall required to produce flooding condi
tiona waa two to three time. that required in the short Intenle atorma . The majo.
atorma obaerved at Bloomington have been tabulated in Table m. 
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TABLE III 


RAINFALL DEPTH OF MAJOR STORMS 

AT BLOOMINGTON, INDIANA 


-

Year Stor m Period 

Rainfall 
(Inchel) Year Storm Period 

Rainfall 
(lnc;hel) 

1875 
1910 

Jul. Z5 - Aug . 

"d. 3 - • 
3 9 . 67 

8.80 
1950 Aug. Z9 _ Sep. 

Nov. .- , 3 4.63 
Z.79 

1913 Ma.. Z3 _ Z7 9. ZO Nov. 19 - zo Z.38 
1916 Jan. Z7 - 31 5.59 1951 June Z5 - Z9 Z.97 
InZ Ma.. Z6 - Apr. 1 5. 57 Nov. 10 - 15 Z.70 
In7 May18-19 Z.58 Dec. 3 - • 4.80 

May Z3 _ Z5 1.44 195Z May Z3 _ Z5 3.6Z 
May Z7 _ 31 1. 38 June ZI _ZZ 3.41 

1930 J=. 7 _ 10 4.4Z Aug. 14 _ 16 Z.05 
J=. lZ _ 14 Z.8Z 1953 May lZ _ 18 3.37 

1933 Mu. 13 _ ZI 4.14 July5-6 Z.5Z 

1937 
May8 _ 16 
Jan.5 _ Z5 a 

J=. ZO _ Z5 

3.3Z 
14. Z9 

5. 71 

1954 Aug. 1 -<
"d. 11 _ 16 

0.0. Z8 _ 30 

Z.lZ 
Z.98 
2.4Z 

1938 Mu. Z8 _ 31 Z. 18 • 1955 Jan. 1 - 5 3.05 
1939 Mu. 11 _ 13 4.06 Apr. 11 _ 14 Z.6Z 
1943 May7 _ lZ 3, Z3 June7 - 15 Z.94 

May 14 _ ZI Z.84 July IS -17 Z. Z6 
1949 Jan. 4 _ 5 3.80 Sep. ZZ _ 24 3.95 
1950 J~ 1 - 16 10. 74 Nov. 14 _ 16 Z.66 

Feb. lZ  15 3. 1 Z 1956 May Z6 - 31 4.39 
Mu. Z7 - Z8 2.22 June 19 - 23 Z.80 

a, Prindpal .torm during period Jan. 5 _ Z5, 1937. 

Evaporation. - Evaporation Cor Monroe Re.ervoir hoi.. been e.tlm.ated on 
the ha.iI oC data c;oUec;ted at Cl&•• A evaporation .tation. of the U . S. Weather 
Bureau at Evansville .ince May 1946 and at Indianapolis since April 1938. Rec
ords"ener ally have been kept l r omApril through October at both seations although 
.ome November r ecorde hoIve been coUected. 

The evaporation rate. at Evan.ville are thehigheu In the State, averaging 
about 10. 51.nche. mOre at that .tatlon than at India....poli. during the .even_month 
ob.ervation .ea.on April to October. The monthly averages for the two etatlons 
(from data in U. S. Geological Survey Water_Supply Paper 1363, Hydrology oC 
Indiana Lakes) together with .,.tlmated value. lor the Salt Creek area are given 
in Table IV. 
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TABLE IV 

AVERAGE MONTHLY EVAPORATION 
(CIa.. A Evaporation Pan) 

Place 

Evanlville 
Salt Creek 
IndianapoUI 

Apr. May June J"'y Aug. 

4.82 6 . 24 8.00 7.99 7. 01.• 5 . 48· 6.71· •4.21 7. 14 6 . 27 
3.74 4.90 5.7Z 6.48 5 . 70 

Sept. "',. 
5.13 
4 . 87· 

4 . 05 
).24· 

4 . 21 2.62 

The evaporation figurel for the Salt Creek area ~ve been el timated to be 
~omewhat nearer the value. at lndianapolil than at Evanlville becaule of the 
greater proximity of Indianapolil. The pan evapor ation for the period December 
to March probably average. about 8.9 inchel at Evanlville, 7.7 inchel at Salt 
Creek and 6 . 8 inchel at Indianapolli . 

The evaporationratel frompanl are lomewhatdifierent Cromlalte_ lurlace 
ratel becaule the water temperaturel in the pan. follow air temperature. mOre 
clolely. The annual evaporation Crom a lake .urb.ce average. about 69 percent 
01 the ~.vaporation and may be approxllnated by month. by applying to the ~ 
evaporation ligure. the coe£li(:ient. given in Table V. 

TABLE V 

COEFFICIENTS FOR CONVERTING 
PAN EVAPORATION TO LAKE EVAPORATION 

Moo'" Coefficient Month Coefficient Month Coefficient 

J~ 

Feb. 
Ma,. 
Apr. 

0.79 
0.45 
O. )) 
0.38 

May 
J=. 
J"'y 
Aug. 

0.48 
0.57 
0.67 
0.77 

Sept.

"',. 
Nov. 
Dec. 

0.86 
0.95 
1.0) 
1. 01 

Wate r 10.le. due 10 evaporation will be molt n o ticeable during the 'ummer 
month. and will cau.e declining lake leveh in drier yearl when the evaporation 
exceed. the I n!low into the lake. 
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PQTAMOLOGY -
Stream_flowcharacteriatics. - The topography, geololY and soil charac 

teristics of the Salt Creek watershed are such that a relatively high percentage 
olthe precipitation from storms appears as surface runoff. Also, because nearly 
all the major storms over thh watershed occur during the winter and early spring 
interception and transpiration by veietation has litUe mitigating eHect on flood 
runoH. For these reasons. this stream ia an Important contributor to floodlni 
In the White River baain. By the aan.e token, UtUe water remains in atoraie in 
strea m channell or in the ground following a storm and the atream haa a amall 
residual flow, reaching .:ero at timea during the drier aeasons. 

The channel slope of the main stream increases from about 1 foot per mile 
along Ita lower reaches , below the dam site, to 9 leet per mile toward it .. upper 
end. The .. lope.. of the tributary stream.. are materially ateeper, some having 
a fall a .. great a .. 30 feet per mile. Thia gradient i .. in marked contra.. t with the 
East Forkof White River below the mouth of Salt Creek, which averages approxi _ 
mately 0.6 foot per mile. 

- The ateepote .. of the upper Salt Creek ilnd it.. tributaries 
is a factor to the aharply peaked hydrogr..phs, which a re 
characteriatic of the upper reaches of thot baain. It ia also a factor In sediment 
productiOl!.. However, because much of the waterahed is forelted and most of 
the aide streams are flowing over relatively hard beds , the quantity of eedi
ment which the stream tranapor ta Is not exceasive. Thelargeat concentrationo! 
..uapended sediment thatha.. been observed .. ince periodic aampling of Salt Creek 
at the dam aite was begun In August 1955 waa 682 parts per million for a nrean. 
flow of 3, 620 cubic feet per aecond on February 3, 1956, which would be equivil 
lent t06 . 700 tona per day for that rate 01 flow. The loweuconcentration observed 
waa 2 parts per mUlion. which was too smaU to uae in computinl tonnage. The 
weighted average of all ob..ervations was 345 part. per miUion. 

On the baais of the periodic sampling and Itudies of aedimentatlon ratel in 
other reaervoir. , it i. eatUnated that Salt Creek and ita tributariel will produce 
annually about O. 3 acre - loot of ledlment per square mile of drainage area. Thll 
amount s to 88 acre- feet annually. S to r age II being provided to accommodate 
27,000 acre _feet of "ediment, .0 that the operation of the reservoir will not be 
impaired by ledhnent collect ion for about ZOO years. 

This aediment lnflow II comparable with therelults of aU. S. SaUConser
vation Service stud y of sedimentation in Spring Mill Lake dur ing the 10 - year 
period 1938 _48. Durinj; tha t time the a verage ~ua1 contribution was D. 35 acr.... 
loot per aquare mile of dralnaie a r ea. 

Flow ilt the dam site. - No records of the flow of Salt Creek at the dam 
ai te were e ollected prior to the in¥ea tigations unde r t a ken for thia report. 
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A gaging station was established in the vicinity 01 the dam dte On May lZ, 1955, 
lor the purpose of collecting needed information at that location. Prior to that 
time, the U. S. GeOlogical Survey maintained two othe r gaging .tations within 
the balin. Table VI lilts these three stationl, gives the extreme and mean dis - 
chargel. and indicates the periods of years lor which records are available. 

TABLE VI 

STREAM GAGING STATIONS IN SALT CREEK WATERSHED 

Location 
Drainage 

Area Period 01 Dilcharge (c. I. s.) 

(Sq. Mi. ) 
Record 

M.~ Max. Min. 

Salt Creek near 
Peerless 

Salt Creek near 
Harrodsburg 

N. Fk. Salt Creek 
near Belmont 

5" 

4<1 

120 

1939 _ 1950 

1955 - Present 

1946 _ Prelent 

'" 
'" 
135 

2;0 , 400 

4, 700 

15,2;00 

'.7 

I.. 

• 
• 

The Corps of Enlineers hal prepared eltimates of mean monthly dilCharges 
at the dam lite lor the period January 1930 to September 1956 for Ule in study
ina the natural flow of Salt Creek and the extent to which operation of the reservoir 
might alter that flow. The eltlmate. have been based on the records obtained at 
the above gaging stations and the station On Ea,t Fork 01 White River a.t Shoall 
a.nd are lilted Table VII. 

The table of estimated me&ll monthly discharaes shaWl that the minimum 
average monthly flows are not appreciably differentlrom the inltantaneous mini_ 
mum of record at the g a ging station sites. The instantaneous minimum for the 
gaging ltation at Peerless wal O. 7 cubic loot per leeand on Augult 18 , 1940. At 
Bemont, there has been nO flow at times in leveral year I. The re<;ord at 
Harrod.burg is too short to IeI've al a criterion. The estimated minimum aver _ 
age monthly flow a t the Harrodsburg site was I cubic loot per lecond in Augult 
and October 1940. 

A areater variation between instantaneous and mean monthly discharges 
occurs in dealing with the flood flow •. As estimated, the month of greatest aver 
age dilcharSe wal January 1950 when the mean was 4,300 cubic leet per second. 
January 1937 wal nearlya. high a month with an average flow of 4, Z40 cubic 
feet per lecond. At Peerlels, the maximwn of record occurred on January 7, 
1949, "'hen a peak dilcharge of 2;0,400 cubic feet per second was experienced. 
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At Belmont, the gl"eatellt flow 15,200 cubic feet pel" lecond occul"l"ed on May 24 , 
1952. It ill believed the flood of January 1949, and polllibly the flood of 1952, 
el<ceeded the 1937 flood but thele floods are of Iellll inlpol"tance because they did -
not coincide with majOl" floods on main litem l"ivel"lI. 

The average flow computed on the balill of neal"ly 27 yeal"1I of eltimated 
monthly figure8 ill 483 cubic feet pel" second. Hence, about 350, 000 acre- feet 
inflow could be el<pected in the l"eservoil" in an avel"age yeal". 

Downstl"eam channel capacity. _ The channel of Salt Cl"eek downlltl"eam 
fl"om the darn lI ite ill deep, nal"l"owand On a flat gl"adient. The bed of the Itl"eam 
is about 25 to 30 feet below the level of the adjoining flood plains, on the aVel" 
age, and the channell"anges between 100 and 150 feet in width. 

The floodplainll, which al"e l"elatively level, al"e subject to ovel"flow flood 
ing at faidy low dillchargel of the stl"eam. In two shol"t l"eaches, ovel"fiow beginll 
when the dischal"ge rate exceeds 2, 700 cubic feet pel" lecond and progresllively 
becomes mOl"e extensive a8 the ltage inCl"ealle8. Howevel", flooding does not 
cOVel" widespread areas over the floodplains along the cl"eek until the dischal"ge 
reaches about 3,200 cubic feet pel" second. 

Chemical and bacte1"iological quality. - Samples of the flow at Salt Cl"eek 
at the dam site have been collected about twice monthly lince Augullt 195510l" 
analysis to determine watel" quality. The resultl of these analYllell al"e pl"e8ented 
in Table VlIL 

Chemically, the water at the lampling station is of l"ealonably good quality. 
It i, l"elatively low in alkalinity and hal"dness. Normal method I of tl"eatrnent al"e 
sufficient to produce a quality satisfactory for municipal and mOlt indultl"ial 
pUl"pose •• 

The level of coUfol"m concentl"ation appeal"s to be indicative of the nonnal 
level COl" the stl"eam. It fUl"thel" indicates no lignificant amount of lewage is 
dillchal"ged into the Itream clollel" than Nashville on the North Fork. 

FOUl" sample I of wate l", taken on Novembel" 15, 1956, at diffel"ent pointl 
along Salt Creek upstl"eam fl"omthe darn site, wel"e analyzed to detel"mine posli 
ble sOUrces 0[ COlliOl"ml. The l"elults indicated, all lIul"mised above, that nO 
local source of pollution existed. The COuntll wel"e all 4,300 Ol" Iells per milli 
litel" and pel"haps reflect the nonnal COl" the IItreazn. Coliform concentl"ationl 
Ihould die out in the reservoir as a l"elult of settling in the pool. 
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TABLE VlU 


RESULTS OF CHEMICAL AND BACTERIOLOGICAL WAT ER A NALYSES· 

SALT CREEK AT MONROE RESERVOIR DAM SITE, 19 55 - 56 
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FLOODS 


-

Genera.l. _ The East Fork o! White Rive r and its tributariel are lubject to 

destructive floodl with serious overflows occurring at frequent intervall. Although 
most oC the floodl causing appreciable damage are local in nature, leveral have 
occurred which have contributed to damage along the Waba lh and Ohio Riverl. 
Severe Ooodl m.ay be expeded at any t ime, but the majority OCCUr during the 
late winter and early spr ing. 

The agriculturallandl adJacent to the channel of Salt Crek and i t l princi
pal tributariel are frequently overOowed by Ooods originating in the watershed. 
The lower twenty_odd miles of the valley are allo frequently inundated by the 
backwaters of Ooods occurring in the East Fork of White River. 

Hiltorical floodll. _ Newlpaper accountl are the balll for cornparilon of 
floodl Iince the lettlernent 01 Salt Creek valley and the Wabaah River balin. It 
isl<nown that In the yearl 18 Z8, 1847, 1856, 1866 and 1875 large flOOds occurred. 
Accountl from early inhabitantl led to the belief that the flood 01 1828 possibly 
exceeded that of 1913 and that the latter may have been llightly larger than the 
flood of 1875. 

During the current century, OoOdI occurred over widelpread areas 01 the 
Wabalh balin in 1913. 1937, and 1950. Floods of greater intenlity have been 
experienced on small water,hedl in partl of the basin but have been lesl seri 
ous becaule o f the small areal involved. 

The flood of March-April 1913 wa. probably the greatest to have occurnod 
in this region, both in volume and peak di.charge. It Wal the relult of an un _ 
precedented amount of rainfall over the entire Waba lh River ba.in between 
MoIrch 21 and 27, 19 11. During thil pe riod 8.4 inchel 01 rain fell on the Ealt 
F ork of White River waterlhed above Shoals and produced an eltim.ated maximum 
di.charge of 150,000 cubic feet per lecond at that point. Although nodi.charge 
records are available on Salt Creek for the 191 1000d, high Water marks o btained 
at variou. points along the Itream utablilh that Oood al the highelt known. 
Thele hlghwater marks indi<:;ate the 19 13 flood reached elevationl of 5J6.9feet 
at Peerle.l, 5Z1. 3 atHarrodlburg, and 569 . 3 feet On the North Forkat Belmont . 
The Corps of Engineerl, by the unit bydrograph method, have estimated the 
1913 di.charge at 37,000 cubic feet per second at the dam site. 

The flood of January 1917 wal produced by heavy ra in . tram January 5 to 
25 falling ongrowtd alreadylaturated by precipitation that teu during the period 
December Z7, 1936, to January Z, 1937. A peak discharge of 99,800 cubicles 
per lecond in the Eall Fork of White River was reached On January 25, 1937, llt 
Shoah. Serious flooding occurr ed in the Salt Creek valley llnd mOMt extenlively 
in the lower reache. becaule of backwater from the East Fork White River. High
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water marka Ihow the 1937 flood Wila the aecond higbeat ilt the lower end of Salt 
Creek although the dilcharge rate ha.a been exceeded by more recent flooda. 
The Corpa of Engineera hal eatimated that the peak dbcbarge of the 1931 flood -at the dam .ite was 19,700 cubic feet per lecond on January 15 and that a lecon 
dary crelt flow waf 16,800 cubic feet per .econd on January 22, 1937. 

The flood. 0[ January and March 1950 reaulted from leparate Intenle per
ioda of rainfall. The flood flowl during theae perioda were of aerloua con.e 
quence only becauae they contributed to more le1'ioualy flooded condition. along 
the main atem of White River and along the Wabaah. The peak dlacharge at the 
dam .ite I. eltimated to have been about 14, 300 cubic feet per lecond. 

Flood. recorded at gagel. - Worm.atlon on the more recent flood. hal been 
obtained from gaging .tationa operated by the U. S. Geological Survey On Salt 
Creek near Peede•• from February 1939 to September 1950 and on North Fork 
Salt Creek at Belmont from April 1946 to date. The annual maximwn dil<;harge. 
for tho.e Itation. and Ealt Fork of White River at Shoa.l. are li.ted in Table IX . 

TABLE IX 

ANNUAL MAXIMUM DISCHARGES, 1937_56 

E. Fk. White River Salt Creek near N. F'. Salt Creek 

Year 
near Shoab Peerle•• near Belmont 

Dale Diacharge "." Dilcharge 0. .. Diacharge 

1937 Jan. Z5 99,SOO - - - -
1935 Mo.•• " 31,700 - - - -
1939 Apr. " 56,400 Apr. 18 14,700 - -
1940 Apr. Z5 52,400 Apr. " 12,400 - -
1941 J=. " II, 700 J=. II 4,610 - -
1942 Apr. " 2S,400 Apr. " 7,890 - -
1943 
1944 
1945 

Mo.•• Zl 
Apr. I'..... I' 

63,500 
47,400 
74,100 

Ma<. 
Apr. 
Mo.•• 

" Il 
8 

15,900 
1l,900 
16, sao 

-
-
-

-
-

1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 

Feb. 18 
J=. 8 
Apr. 17 
J~. 10 
Jan. I' 
Feb. "Feb. , 
May 'I""., ""'".. , 
J=. • 

2.3,500 
40,800 
36,900 
63, 200 
69,100 
42,700 
41,500 
19,900 

5,580 
30, 600 
34,500 

May 19,20 
J=. , 
Apr. I' 
Jan. 7 
J~. , 

--
-
---

5, 200· 
10,200 
5,970 

20,400 
IS, 900 

--
-
-
-
-

May I'
J=. , 
Mar. Z7 
Jan. , 
Jan. • 
Feb. 'I 
","y Z< 
M.... • 
Jan. Z7 
Ma., 'I 
May Z8 

5,910 
10,100 

3, 010 
13, 300 
11,600 
5, 100 

15,200 
2, 780 

m 
2,220 
3,000 
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Maximum probable and standard project floodl. - Even the most intense 
IItorms that have caused floods in past yearl could have been mOre levere. For 
example, if the Itorm of March2l_27, 1913, had centered over Salt Creek basin, -a Car greater discharge would have been experienced. For that realon it i, neces _ 
lIary to conl ider much larger Itorms than have been experienced in the limited 
period Cor which records are available in the Salt Creek region. 

The "maximum probable flood " is the estimllted flood. discharge that may be 
expected from the most levere combination of critical meteorologic and hydro 
logic conditions that are realonably possible in the region. The Carpi oC Engi
neerl hal concluded that such a hypothetical maximum storm over Salt Creek 
would produce 15. 3 inches oCprecipillltion in 6 hours and 24. 2 inches in48 hours. 
The probable inflow into the reservoir from this storm has been determined by 
using the unit hydrograph method for converting the estimated eUective rainfall 
into ratcI DC inflow apportioned in time in accordance with the normal distribu_ 
tion of Btorm runoCC characteriltic of the tribulllry watershed. The peak inflow 
estimated by thil method il about 266 , 000 cubic feet per second and the volume 
of runoff 522,000 acre - feet or 22.2 inches over the watershed. The flood. thus 
derived wal uled as the bali, for spillway design and the selec tion of the topot 
dam elevation neceslary to in lure Itructural lafety under extreme flood condi 
tionl. 

The "ltandard project flood" reprelents the flood discharge that may be 
expected from the most levere combination of meteorologic and hydrologic cOn
ditionl tha t are reatonably characteristic oC the geographical region involved, 
excluding extremely rare comblnatlonl. It i, used a. a standard against which 
the adequacy of the degree of protection selec t ed may be judged. It is genO!ral 
practice to Ule Hoods equal to 40 to 60 percent of the "maximumprobablO!Oood" 
for the lame basin. The Corpl of Enginee r s has .elected 50 percent of thO! maxi
mum probable flood lor this project Or 261, 000 acre_feet and 11. I inchel of run_ 
off. 



EXTENT AND CHARACTER OF FLOODED AREA 


General. - The data prelented in thil lection of the report relatel to flood
Ing of areal down.treamfrom thepropolled relervoir and over which flood_con_ 
trol IItorage in the re.ervoir would exert lOme influence Or have a beneficial 
effect. The total flood _plain ar..... inveltigated include I about Z96, 300 aCrel of 
agricultural land of which about 7,800 acrel lie along Salt Creek, below the darn 
alte, 39,700 acrel along the Ealt Fork of White River, Z4,l00 acrel along the 
main stem of White River and ZZ4, 700 acre. in areall lIubject to Waballh KJver 
overflow. Theae area. comprile about Z7 percent of the total overflow area of 
the Wabalh River and itl major trlbutarie. and about Z6 percent of the overflow 
area of White River and itll major tributarie • . 

In addition to the large agricultural areal a[[ected by flooding, portion. d. 
Ilx tOwnl he In the path of flooda and are lubject to various degree. of inunda 
tion' and thirty- livehighwaya and railr<nd. croall or follow along the flood plain. 
Other developn>ents , aa telephone and electric transmi.sion linea, cemeteries, 
oil well., etc . , are generally above all but major floodll and any flooding which 
they may exper ience is of little economic importance. 

To racilitate collec t ion and prellentation of data. the floodplain area hal be... 
divided into stream reachea, al Ihown On the general map, Plate 1. Theae 
re.ches are given by river_mile location in all tablea pre.enting economic and 
flood damage data. 

Agricultural areas. _ Of the approximately Z96, 300 acres in the overflow 
area atudied about ZZI, 000 acres, or .eventy_live percent, are devoted to the 
production of crop.. The remaining twenty-live percent il in second growth 
timber and in uncropped land that illargely not tillable because of the frequency 
of inundation. The major crop planted in the flood plain il corn, with loybeana, 
wheat , hay, palture and oat. Collowingin that order of importance. About leven
ty percent of the cultiv.ted land il devoted to production of the cash cropl "
corn, loybe.nl, and whe.t, which are well adapted to the area and produce 
yieldl In excell of both Indiana and Dlinoill .tate averagel. For ex.mple, corn, 
aoybean and wheat production exceed ltate aver.ge yieldll by about thirty_one, 
twenty- one and aixteen percent, respectively. The remainder or the culHv.ted 
portion of the floodplain II devoted to other crop. mentioned above which are 
grown pri.nUorily for on- the- farm ule . 

Gro•• income from all crops during flood-free years iUnountl to about i8 
mWion dollar a annu.a.lly , or about lixty_one dollar I per acre for the total Over_ 
now area. The ellecl. of the hiB» c r op productivity on land valu..s il lornewhat 
nullified by the large amount of land tha t il not being cultivated becau.e of the 
f requency of inundation and by the amount of damage to crop. in areal lubject 
to floodinj. Thele fa<:tora h a ve a tendency to greatly decrealle the overall de
lirabillty of the land, which is reflec ted in the corre.ponding reduc t ioll'in land 
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valuell. In the rejj:ion lltudied, the land values vary from about $12:5 per acre in 

the relatively narrow, small Salt Creek overflow area to about $190 pl!l' a~l'e in 
the wide, flat floodplain of the East Fork of the White and lower Wabash Rivers. -
The areaS subject to overfiowand the elltimate d value of land andimprovementll 
within the"e areaS along the portionll of the IItreams studied during the course 
of thi" investigation are IIUlnmarized in Table X. 

TABLE X 

AREAS INUNDATED AND PROPERTY VALUES OF 
AGRICULTURAL LANDS WITHIN THE INVESTIGATED AREA 

Stream and 
Reach 

Location 
(river milell) 

Area inundated 
(acres) 

Estimated value of 
land and improvements 

Wabash River 
Reach W-J 
Reach W-2: 

White River 
Reach WH-I 

East Fork of 
White River 

Reach EW_I 
Reach EW_Z 

Salt Creek 
Reach SC-I 

0,0 '0 40,0 
40.0 '0 94.5 

0.0 to 51. 6 

51. 6 '0 111. 9 
ll1. 9 '0 142:.9 

0.0 to 2:5. 6 

109,700 
ll5,OOO 

2:4, 100 

, 
30,900 
8,800 

7,800 

$2:0,82:0,000 
2:1,740,000 

4,2:10,000 

5,472:,000 
1,517,000 

964,000 

Total, an reaches 2:96, 300 $54,72:3,300 

,":i"d.,:-~T;:h:.~;re are IIi", towns within the area under study that are su~ 
o of inWldation. Three of these, Guthrie, Indiana (Salt 

Creek); Hazleton, Indiana (White River); and Maunie, illinois (Wabash River) 
are rural communities with lells than 500 population, providing meeting places, 
stores and necessary servic"s for small 8urroWlding ar"all. Large portionll 01 
these three towna are subject to inundation. Two of the other thr"e, Shoals, 
Indiana (East Fork White Riv"r) and New Harmony, Indiana (Wabash River) hav" 
populations in "",celis of 1,000 persons, provide a large varidy of lervic"s and 
shopping ar "as , and cater to a rural area great"r in "",tent than the small rural 
towns. About 30 p"rcent of the land ar"a of Shoals and practically all of New 
Harmony are subj"ct to inWldation. The sixth town, MOWlt Carmel, Illinois, 
(Wabash Riv"r) II the county ""at of Wabash COWlty, has a population of about 
9.000 persons and is a semi-industrialized city. The services and s hopping re_ 
quirem"nts neces.ary to Serve a large rural population are found within the 
city, only a small part of which is within the overflow area. All of these urban 
Ilreaslie on or near railroad routes. Hazleton, Shoals, New Harmony and MOWlt 



-

Carmel ilre on Federal ilnd Stale highway route' while Guthrie ilnd Maunie ilre 
acce••lble only by county road. There i. given in Tilble Xl a lilt of these urban 
area• • the type of development , and the enimated villue of property subjected to 
inundation within each. 

TABLE Xl 

ESTIMATED VALUE OF PROPERTY SUBJECT TO FLOOD DAMAGE 

WITHIN URBAN AREAS INVESTIGATED BY THIS REPORT 


Stream Type of development (units) 
".d 

Reach 

Urban 
Area Reli 

dential 
Public 

Com
mercial 

Indus 
trW 

Other 

Total value 
all property 

Wabash River 
Reach W_ I 
R .... ch W_2 

Maunie, Dl. 

M'. Carmel. 
nl. 

1<0 

212 

7 

, 
0 

, • , • , 
S 855.000 

3, 4b8, 000 
New Harmony 

Ind. '" 7 OS 0 , 3,830,000 

White River 
Reach WH-l HaBleton, Ind. 37 , 15 0 , 1,320,000 

Ea.t Fork oC 
White River 

Reach EW-2 Shoals, Ind. " • 12 0 , 853,000 

It Creek 
Reach SC-l Guthrie, Ind. , 0 1 0 , 29,500 

Total, alll'eache. ,<7 Zl 79 10 II $10.355,500 

Transportation route• . - Several important Federal and State highway. and 
raUroad. cro.. o r lie in the overflow area. Among the mo.t important highway. 
which, if inundated, would have an adverse eflect on the economy ot the nation, 
are U. S. 50 which cro••e. the &;... t Fork in the vicinity ot Bedford and again at 
Sboah and U. S..4.1 which cros.e. the White River at Hazleton. Other important 
highway. that lie in the overflow area are Indiana State Roads 37, 45, 57, bl, 64 
and b6. The more important railtacllitiel that are lubject to inundation include 
main lines ot the Lou.isville ~d Nalhville. the Chicago, Cleveland, Cincinnati and 
St. Lou1l, and the Chicago, Indianapolil and Loui.ville Railroads. The eltimated 
value of all highway and railroad property within the nudied area il prelented in 
Table XlL 
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TABLE XU 


ESTIMATED VALUE OF HICHWAYS AND R.All.ROADS 

WITHIN THE INVESTICATED AREA 


-


Hi,hwAY· RAilroad.StreAm Totall...oc;atlon 
Cro•• - Cro•• "., VAlue(river mile.) VAlueValue ing.Re.eh in,. 

Waba.h River 
Reach W_I 1 SI, 0]4, 000 S 6.0]4,000 
Rea c: h W_Z 

0.0 to 40 . 0 •5,000,000 1 
Z 5,OZ6,OOO z Z, 469, 000 7,495,00040.0 to 94 . 5 

White River 
Reac h WH_I 457,000 Z,6Z6,OOO0.0 to 51. 6 Z Z, 169,000 1 

£.au Fork ot 
White River 

ReAch EW-I 1,616,000 
Reac h EW_Z 

51.6 to 111.9 7 1,104,000 Z SIZ,OOO 
97,000111.9 to 14Z.9 Z 97,00 - -

•Sellt Creek ,ReAc:h SC-I 0.0 to Z5.6 710,000 6 I, 040, 000 1,750,000 

" 
 Sl4, 106,000
Total , all reAche. IZ S5, 51Z, 000 SI9, 618, 000 



FLOOD DAMAGE -
Gener al. _ In the early part of 1956 a de~iled economic and flood- damage 

lurvey of the Salt Creek over flow area wal made by the Corpl of Engineerl to 
alcertain the type and extent of flood dam.agel experienced in the area. It was 
found that floodina: occurs amost annually in the overflow area adjacent to the 
streaml; propertiel luffer extenlively from crop and other 101ael, and trana_ 
por~tion routes are daInaged considerably by high flooda. No aignilicantaInount 
of u r ban loa.el was found becaule Guthrie, the only town in Salt Creek valley 
flood plainl, lufferl little from flooding. 

In conjunction with the field survey of Salt Creek. the Corpa of Engineera 
Inade an inveltlgation of the overflow areas of the East Fork of White River, 
White River and Wabash River that lie downltreaIn from Salt Creek. Thil invel _ 
tigation waa toaacertain what changea had taken place lince the Ian comprehen_ 
live study waa made ol the overflow area in 1943-1944(reported In Houae Doo.t
Inent 197, 80th Conirels, lit Se'lion). The investigation revealed a slight in
Creale in area but little change in type of development hal occurred. However , 
an increale in the ule of hybrid leedl and fertili ..er hal railed crop production 
and valuel. Conaequently, 101.el becaule of crop datnage have Increased. 

of the 
":~': - The 'lireatest flood of record in the basinl 
:: and Salt Creek occurred in March 1913. Tbia 

event inundated the entire flood plainl of all thoae 'treaIna, cau.ing great daInalfl' 
to property located therein and larlle indirect los.e, through disruption of nearly 
all econoInic activity. A da>nalle lurvey wal not Inade of this flood. However, 
the Corpl of Engineerl has elti>nated that , in the area studied in this rep ort, 
flood damages at the tiIne of the 1913 flood OCCUl'rence would have been about 
$2, 300, 000 . Natul'ally, a aiInilar flood during the crop lealon would have cauled 
even greater 101sel. 

The greatelt crop lealon floodl known to have occurred In the areas 
ltudied we .... thou of May 1943 On the Wabalh River and White River: April 
1944 On Ealt Fork of White River; and June 1945 on Salt Creek.. The.e floodl 
caused lIl'eat Cl'Op d.aInage and Inuch losl of l'eal and pel'IO~Pl'Operty and en
tailed conlidel'able expenditul'el in replantina altel'l'late crops in.n atteInpt to 
recoup flood lossel . It was eltimated tiult, .t the time of the!l' occurl'ence, 
the May 1943 and Apl'U 1944 floodl cauud daInagel, within the studied al'ea,d 
about $4, 100,000 and $2, 780,000 rO!lpectively. The 1945 flood was local In ex
tent and cauled conlidel'able damage only in the Salt Creek overflow area. It 
ia eltimated that thil flood cauled damagel of about $61 , 000. 

ClalSel of flood damage I. - Data on flood datnagCl developed durina the 
lurvey of Salt Creek and the l'einveatiaation of the Whit e and Wabalh Rivel'. 
weu luppleInented with p l' evioualy ob~ined data and aUice ltudiea to obtain the 
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prellent value of flood 101l1lell . For lltudy purpo.e .. d&rnagell were divided into 
three clallel:agricultural, ur~n and tranlportation route. Damage. to agri_ 
cultural propertiel were further 	lIubdivided into crop and non-crop categories. -while damagell to urban areall and tranllportation routell were lIubdivided into 
direct and indirect damage categoriell. Agricultural crOpdarnagel include those. 
rellwting!rom Ooodingof croplI, while non_cropdarnagell include tholle to IItruc_ 
turell, livelltock, land, fencell and all other appurtenance. to agricultural pur
lluia. Direct darnagell to urban area. ud tru.portation route. conlli.t of all 
damagel to buildings and their content., IItructurell and right._of_way, while 
indirect 101l1le. conlli.t of non-recoverable 10llt wagell and .ale., 10.lIell from 
detouring road and rail tralfic: and additional expenditure II required to rnaintain 
life and lIervice. during the Oood emergency. 

-The re.ult of the COrpl of Engi_ 
March 1913, May 1943, April

n"od. under 1956 COnditiOnl of development. and valuel would 
caUledamagell of $5,Z98,OOO, $6,583,500, $4,ZIZ,900 and $70,300, relpectively. 

TABLE xm 

SUMMARY OF ESTIMATED DAMAGES FOR RECURRENCEoS 
OF SPECIFIC FLOOD STAGES IN 1956 

• 

Stream
,.d Location 

Floods 

Reach (river miles) 
March 1913 May 1943 Apr. 1944 June 1945 

Wabash River 
Reach W-I 
Reach W-Z 

White River 
Reach WH- I 

East Fork of 
White River 

Reach EW-l 
Reach EW_Z 

Salt Creek 
Reach SC- l 

0.0 to 40.0 
40.0 to 94.5 

0.0 to 51. 6 

51.6 to 111.9 
111.9 to 14Z.9 

0.0 to Z5.6 

$1, 155,500 
3,117,800 

ZZ8,400 

507, ZOO 
143, ZOO 

146,500 

$Z, 414, ZOO 
3,773,500 

394, 800 

0 
0 

1,000 

$1, 358,900 
Z, Z90, 800 

Z81,800 

Z14, ZOO 
54,700 

13,400 

$ 0 
0 

0 

0 
0 

$10, 30cJ> 

Tout $5,Z98,600 $6,583,500 $4. ZI Z. 900 $10.300
b 

a. The Oood of May 1943 caulled 	no damage on the Eallt Fork of White River. 
b. 	 The flood of June 1945 caulled da.nY.ge only in the Salt Creek overOow ar.... 
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The 1913 and 1944 flood. were common to the entire Itudy area, while the 194] 
flood inundated all area. e",cept the Ea.t Fork of While River, and the 1945 lJood 
wa. limited to the Salt Creek overflow area. There i. pre.ented in Table XW a breakdown, by reache., of the eltimated damage that would relult from a re
CUrrenCe of thele flood.. The floodS discu••ed above are representative of all 
the floodl that have occurred. Damage. from floods such a. those of 19]7,1950 
and all other flood. are con. ide red in the total damage ltudy. 

_ The frequency ...nd .everity of inundation 
v...lue of land. In the overlJow ... re.... About 

twenty_five percent, or 75,000 ...crea of the total overflow area, i. in .econd 
growth timber and wasteland. A large portion of thia Wil.l Once In crop., but 
land eroaionand frequent 101. of crop. have made cuhlvatlon unprofitable. Cul
tiv... ted land h .......1.0 .uffered ... depre•• ion of property value, .... frequency cI. 
Inundation doe. not permit either crop rotation or .oil betterment program•. 
A~ a conlequence, property value. are low ....... direct re.ult of flood damagea 
alone. 

Intanl1:lble flood lo••es. _ Intangible lJood 101 Ie. to which ... monetary value 
c ...nnot be ..... e ••ed re ...dily are of con.iderable importance. Generally, flood. 
that inundate the portion. of the floodpl... in that are considered in thl. report 11.1_ 
.0 caUle damage. in the other portionl of the W...ba.h River and White River 
balinl. Conlequently, large segmenu of the popuLation of the State. of Indi...na 
...nd DHnoi. are ...dverlely ...ffected by .uch floods. Lol. of lifo al a direct re
ault of flooding occur I during mOlt m ...jor floods, ...nd death a a. a con.equence cI. 
exposure and hardlhip are not uncommon. Other .eriou. Intangible. reaulting 
from flooding ... re the breakdown in communicationl and public lervice., the In_ 
crea.ed likelihood of the contraction ot contagioul dilealel ...nd the general con
tamination that u.ually Collow. major fload•. 

Average annual damas.... - Utilizing the data developed by field lurve)'t 
and office ltudiel, damage curveS were prepared by !.he Corpi of Engineer. 
for each cia'l of development within each reach. The effect. of exilting levee. 
in the lowe:t White and WabalhRiverl we:te conlide:ted and allowance. made lor 
their beneHcial value. Unit crop damage tablel reflecting damage. to .pecific 
crop. from flooding at different time. of the year were used for developing crop 
damage curve., care being taken to avoid duplication ot damaae and to eliminate 
recoverable loa lei. Direct and indirect damage curve. were prepared for urban. 
tranlportation and ...gricultural non- crop 1011el. Stage-incremental damagea 
from theae curves were combined with the compar...ble ltilge_incremental re _ 
currence Interval developed from frequency curve. ba.ed upon recorda of all 
the flood. obaerved at the varioul gaging Itation.. The resulting application of 
damage data to frequency madepollible the computation of average annual dam
age.. The average annual dunage In the area .tudied amount. to fl, 68], 000 
and II .ubdivided by reach... in Table XIV. 
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TABLE XIV 

-SUMMARY OF AVERAGE ANNUAL FLOOD DAMAGES 

Location Avet'age annual 
Stt'eam Reach (Rivet' mile.) flood damage. 

Wabaah Rivet' W-l 0.0 to 40.0 $ 677,700 
W_Z 40.0 to 94.5 1.359 , 300 

White Rivet' WH-I 0.0 to 51. 6 Z05,OOO 

Ea.t Fot'k of EW-l 51.6 to 111.9 Z96,OOO 
EW_ Z 111.9 to 14Z.9 87,500 

Salt Cl'eek SC-I 0.0 to Z5. (, 57,500 

Total avet'age annual damage• $Z, 683, 000 

• 
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EXISTING FLOOD CONTROL PROJECTS -
General. _ During the past ZO year .. Congrel' hal authorized the Corp. oC 

Engineer. to con.truet several flood _control project. In the White River Basin. 
Mo.t of the.e have been along the main Item oCthe White River, above the con
fluence oC the Ea. t Fork, and conlist of flood waU. and levees in the cities of 
Muncie and Indianapoli. and SOme levee. for the prot~tion ot rural areaS. One 
flood _control reservoir, Cagles Mill Reser voir on Mill Creek in Putnam County, 
has been conltructed. 

project, the Brevoort Levee, hal been conetrueted in Knox County On the left 

-	 No project tor flood eontrol or lLDied 
i. 	relponlible hal been authorized 

Downltreun from Salt Creek One 

bank of Wabaeh River between Milee 104.5 and IZ7. 5 above the mouth and along 
the right bank of White River from Mile 6 . 3 to ZZ. Z above the mouth. 

A non- federal levee ielocated at and provide. limited protection lor part ot 
the town of Hl.zle ton on the left bank of White River. Thie levee , 0.4 mile in 
length, ie about 19 Il1ilel above the mouth of White River. It wa. iIl1proved In 
1934 by the Work. Frogu.. AdInlniltr.tion at a cOlt of $7, 400 .

• 
Several levee project. havebeen authorized by Congree. for conetruclion 

along the East Fork and the Il1ain etem ot White River, downstream from Salt 
Creek, but have not been started. In general, the conetructlon of theee projeeU 
hae been delayed by lack of agreement of loc;:al inter esU to fu r nish the neceeeary 
cooperation, aSSwne damagel and operate the completed work. In accordance 
with regulstion. preecribed by the Secretary of the Army. The.e projecu are 
al {ollowe; 

Levee Unit No. I _ Pike County; left bank of White Rive r ; authorized 
1946; protection - 6, 700 acre., agricultural land; estiInated COil _ 

$1 , 755,000. 

Levee Unit No.7 _ Knox County; right bank of WhiteRiver; author
h.ed 1946; protection - 7,000 acres, agricultural land; eetimated 
cost _ $1 , ZIO, 000. 

Levee Unit No. 17 - Gib.on County; lett bank of Wabash River between 
White and Patoka Riverl; authorh;ed. 1946; p r otection _ 5 , 000 acre. , 
agricultural land; eltimated eolt _ $70Z, 000. 

Shoall, Indiana - Martin County; left b&nk of Ealt Fork of White 
River; authorized 1936, proteetion - City of SbO&ls; el t irnated co. t _ 
$543, 000. 
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IMPROVEMENTS CURRENTLY DESIRED 


-

_ Many improvemena and Hood protection projectll are needed in 

the baain. Thele vary from flood control rellervoirs to minor 
levee and flood wall projeca. At the prelent time, attention ill directed to a 
relervoir on Salt Creek. The need for thll re.ervoir i. reflected in the number 
0{ r ellolutionll and endorllementl received in recent yeaI'I from people living in 
the Salt Creek region. 

In 1949, the Indiana Flood Control and Water Reaourcell Commilliion "",elved 
a petition aigned by 867 rellidentl of Indiana requellting that con.ideration be 
given to the conltruction of a relervo!r on Salt Creek to " __ aerve the purpoaea 
of flood control and aid in loil conaervation, promote recreation, provide a .ource 
of water supply in an area which often luifera a deficiency of uaable water ___ ". 
Thia petition focuaed pUblic attention on a project which had been under conaider _ 
ation aince 1946, 

. _ Althoughnobearinal have been aponaoredby the Com
permit the people of Indiana to prellent their viewa con 

cerning Monroe Relervoir, many meetinga havebeenorganiited by 
intere.tedgroupl and have been held in the region for the pUrpolle of dilculling

•the relervoir plan. 

In Marchl954 a meeting Iponlored by SouthernIndiana, Incorporated,wa. 
held at French Lick Sheraton Hotel, at which time the Corpll of Engineerl and 
member. of the Commia.ion outlined the Itepa neceaaary to the development 
and conatruction of the pl'oject. 

In September 1954 Southern Indiana, Incorporated, endoraed a reaolution aliv

ing the U. S. Corpa of Engineer. to aurvey the poaaibilitiea of Hood contr ol reHr _ 
voira on tributarie. of Ealt Fork of White River, with particular attention to Sa I t 
Creek. 

In September 1954 bu.ine'llmenof Bloomingtonand Bedford .ponaored a 
tour to Salt Creek VaUey and the relervoir lIite in connection with a buainea. 
meeting of the Commiaaion held in Bloomington. 

Since 1954 levera! meeting. have been held to prellent data on the reller_ 
voir now under atudy and outline the progrels of studiea. 

Viewl of local people, - The people of louthern Indiana are .howina a con.ici 
erable intereat in the developntent of re.ervoira in the region for flood control , 
increaalng low flow in Itrearnl, recreation, and allied uael. The £a.t Fork or 
White River and it. tributarlea are aubject to deatructive flooda and lIerioua 
overHowlI occur at frequent intervall. Theile floods relult inlarge agr Icultural 
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10Ilse •• ~rticl1larly to cropll. Reduction of thi" flooding and concolnitant dam
age. hall been a concern of the people in the region lor IOlne tilne. Recent 
dtoughts have highHihted the necellllity lot reServe water suppliell. With the -advent of the shorter work week and longer vacation periodll. recreation ill be ~ 

coming increasingly Inore ilnportant and many people are turning to lakes and 
streams for r .. laxation. Many have urged conatruction 01 a permanent lake in 
the re.etvoir for thill purpo.e, and have strongly recommended that the lake 
level lor water lltorage purpolle" be placed at approximately elevation 540 .0 
that withdrawals will not aUect leve'" too greaUy and materially reduc.. recre~ 

atlonal value •. 

• 
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FLOOD AND RELATED PROBLEMS AND SOLUTIONS CONSIDERED 


- SaltCreek occa.ionally overflo"". it. bank. 
-


and alonl U. valley. Thi. damage i. chiefly 
toagdcultural conai.t. of loa. of ,rowing c .. opa, loil e "ol ion, aanding, 
fence damage, and other loases COmmOn to runl dilt ..ictl along fl<:><>dplainl. 
Other effectl of theae overflo""s conain of damage, to public improvementl a.och 
as hl,hway~, railroads and utility system •. The value of thele lands and improve 
mentl to the general economy of the area precludea a conlideration of abandon 
ment or relocation as ... lolution. The benefits resulting from a channel improve _ 
ment p rogram would be purely local in extent and would be n1,lUified by the aggra _ 
vation of flooding downstream due to faster r1,ln out of the wate.. within the water_ 
Ihed. The narrOwneaS of the plain l1,lbject to overOowl would requi .. e a high 
ratio of miles of levee to acreS protected. Flood p .. otection by conatnlction of 
levees along Salt Creek i a not justified. The const..1,lction of a flood - control 
reaervoi r would provide the beat aolution to the flood p .. oblema ""ithin the Salt 
C .. eekwatershed and would also be beneficial to downatreamarea. in the reduc 
tiona of cre.1I due to the holdout and could be integrated into the comprehe n sive 
plan for flood control of the Whit e and Wabash Rivers. 

Flood problem dO"'"stream hom Salt Creek. - Previoua Corp. of En,ineerl 
reporta on the Wabash River basin indicate that the aolution of m.."y of the prob
h,ms along the Wabash, White and £aat Fork of White Rivers could be accom
plished by levee con.truction or improvement of existing levee unita. M.anyof 
the levees alonl these .trean" protect large a real and have been maintained in 
excellent condition. This indicatea that flood-control improvements of this type 
have been succelsful. However, thele levees are lometime.inadequate and pro
lection of smaller and .ubmar,inal areaa by construction of levees il often eco
nomicaUy infeaaible. In general, the topolraphy of the lower Wabalh baa In II Oat 
to gently rollin, and doea not p rovide l1,litable si tea for reservoir.. Owing to the 
many restr ictions tofloodflow in the lower portion of the atreamfrom levee and 
bridge conatr uction, it appeara that reservoirs on upstream tributaries po.albly 
might prove a solution, becau-e they would reduce flood heights andwouldles.en 
the requirements 01. levee aet_backa or alteration of existing improvementa. 

Prior plan. considered. _ Plan. were prepared by the Corp. of E nlineer. 
for a re .ervolr near Shoals, Indiana, under thea1,lthori.ation of the noodcontrol 
plan for the Ohio River ba.in approved by the Colllre.. in the 1938 Flood Control 
Ac t . The project consisted of a propoaed dam ac ..o.s the Ea at Fork of White 
River about four and one-half miles upstream from Shoals for the purpo... of 
flood control and with p r ovilion for possible ua .. for hydro-electric power. 

Because o{ strong local opposition the Chic! of Engineer. later recommended 
that a1,lthority {or conatr uction of the Shoals Dam be repealed. Thia recommenda 
tion wal adopted in the Flood Control Ac t of 1946 . Accordingly, nO authority now 
...ust s {or conatruction o{ a dan> and reaervoir in the vicinity 01 Shoals. 
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Related problems. - In accordance with the exprened dellres of local 
interesta, the 1955 Indiana General ASlembly recognized the importance of the 
water resOurcel ol the Salt Creek water.hed by directing the Flood Control -
and Water Relourcel Commission "- - to determine COlts , Icope of Itorage, re 
lationship of wate r relources Ule, and all available benefits, and limilu' in
formation relating to a proposed water lupply reservoir in Salt Creek valley of 
loutheastern Monroe County, parts of Jackson County and parts of Brown County" . 

The study ol water r eSOurces uses directl attention to the need for storing 
water duriniperiodl ol excel. or flood flows to reduce flooding downltream and 
for later release oC Itored water particularly during periods when increalel In 
low flow will be beneficial in reducing the degree of Itream pollution, in provid
ing additional water to the many water ulers downstream and in promoting the 
general welfare of the Slate. 

. - The rapid growth of water require_ 
nOW available make it neC

elsary to develop lull potentialitiel of every lite on which a reservoir II 
constructed. The need for additional lupplies is becoming 10 acute that, here
after, no relervoir Ihould be constructed to serve a lingle purpose when it can 
be put to multiple- purpose ule. 

The need lor additional water suppliel in the future can be viluali",ed eas
ily by a conlideration of the population' trends alone. Students of population 
statiitici have estimated that the population of the United Statel will reach 2.03. 5 
million by 1970 and 2.75 million by the year 2.000. The population of Indlana is 
expected to follow 
re'pective years. 
and Chart I. 

a limilar trend and to reach 5.]5 and 7.2.0 million in those 
Thele population trendl are Ihown in more detail in TableXV 

TABLE XV 

POPULATION TRENDS 
(in millions) 

Year Indiana United States Year Indiana United States 

1900 
1910 
192.0 
19]0 
1940 
1950 

2..51b 
2.. 70 1 
2..9]0 
3.2.39 
3.42.8 
3.934 

76.0 
92..0 

105. 7 
12.2.. 8 
131. 8 
151. 7 

1960 
1970 
1980 
1990 
2.000 
2.010 

4.69* 
5. ]5* 
5.98* 
6.59* 
7.2.0* 
7.80* 

178.2.* 
2.03.5* 
2.2.7.8* 
2.51.6* 
2.75.0* 
2.98 . 0* 
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Consideration of the population increaae along with preaent rates 01 water 
use would indicate a Z3percentincreaee in u ..., by 1970 and a 64 percent increau! 
by ZOOO in lndiana. However, the per capita rate of uae i. incre~uing at an aC p -

the . 

celeratingpilce and the increa.e. are mOre likely to be about ~6 and 18~percer£ 
by the years 1970 and ZOOO. 

Beca....e the number of favorable atorage .ite. in lndiana i. very limited 
nOne can be wa.ted Or pilrlly ....ed if the future requirement . for domeatic and 
m ...nicipal Ule, tranlport 01 wa.tea, indultrial cooling water and irrigation are 
to be adequately met. 

,,;,;,;~~";_:,;The legillatlve authority for this report directed 
: on Salt Creek. For this reaaon reservoir sites 

On other to the East Fork of White River that might produce the aame 
or ainU..lar benefits have not been conaidered in finding a aolution to the problem 
of reducing flooding and providing low fiow. • 

Preliminaryatudie. were directed toward finding the most lavorable .ite 
for a reservoir on Salt Creek. Four dam aite. were conlidered and three were 
eliminated becauae of lea. favorable features than at the Ielected 8ite. 

The fir.t .ite conaidered Waa near Payne in lec . 4 , T. 7 N., R. I E., 
at about mile 40.4 above the mo...th . Thil she would require a darn 3, ZOO feet 
long and the reaervoir would interfere with State Road 4& and would not incl...de 
some olthe morelavorable Itorage area in the valley down8treamfrom the .ite. 

The aecond site, known a. the Allena Creek aite, at mUe 34.4 in aec. 13, 
T. 7 N., R. I W., extended northwest acro.s the valley from a bioherm jult 
north of the mouth of Allens Creek. This lite would require a dam about 3,600 
leet long and a relervoir of the required capilcity would Interfere with Stale Road

". 
A third location wal conlidered in the downatream portion of the atream 

where rUDoff frorn over 90 percent of the Salt Creek drainage area could be 
controlled. However , thil reach of stream, which liea in the area topographip 
cally claaaified al the Mitchel Plain, waa fouru;lUDluitable lor a darn aile becau... 
of the character of the foundation material, which ia cavernoul limeatone. Any 
project In this area would include adjuatment of a major high....ay and raUroad. 
The necenary relocation of theae lacilitie .....ould be coaUy and diuuptive to the 
community. 

The aelected aite was at mile Z5. 65. wh"re the valley entrenchment per_ 
mill &n economical design of the dan! and ....here the reaervolr area provide. 
the required storage for eUective flood control and lowpwater control of the 
drainage b.a.sin at a mlninulln coat. The conatruction of a reservoir atthis lo
cation would control the runoff from 68 percent o{ the Salt Creek waterlhed am 
from 7.8 percent oJ the drainage area oJ the Ealt Fork of White River. 
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MULTlPLE- PURPOSE USES -

General. - Becauul of the l.arge volume 01 Itorageavail.a.ble in thil reler

voir, it il pollible not only to provide adequate Itorage lor flood control, but 
lor Increasing lowfiow downstream and lor w.aterlupply .101 well. Tbe low fiows 
of East Fork of White River and White River c.an be Increaled downstream from 
the mouth of Salt Creek, thereby providing additional water lor dOlnestic and 
municipal use, the tr.an.port oC wa.tes, cooling for Ite.ln_electrk generating 
station• .and other industriel, and pouibly limited irrigation. These augmented 
stre.amfiowl would have even more widelpre.d effect by contributing, in coor
dination with augmented Urealn fiow. re.ultlng from other project. in the Ohio 
and Upper Mis.is.ippi basins, to Increased fiows In the lower Wabalh, and in 
the lower Ohio and Miuiulppi Rivera In the interest of navigation. 

The prelent .upply il adequate to meet 
the proces.ing within the region under study. 
Oolitic, the only community In the Salt Creek water.hed down.tream from the 
Monroe dam alte with a municipal water supply IYltem. purchases itl water 
from BedIord. BedIord obtains itl water from the Ealt Fork above the mouth 
of Salt Creek. Shoah (population 1 , 039) draw. from welh. Petersburg (popu_ 
l.ation 3,035) and Hadeton (population 498) take their water from the river, the 
lalt named for lire protection only. None of ~hele places anticipate requiring 
water from the reservoir in the very near future; however , industrial growth 
in the region and other developments may hring about a change in the lIituation. 

Pollution abatement. _ Domeltic, indult r ial. and municipal wastes nOw 
being dilcharged downstream from Salt Creek create no lIerioulI pollution prob_ 
lem. The p r .uent strealn fiow is sullicient to remove these was t el if adequate 
treatment is provided in accordance with exillting legillation. However , the 
prospectl ot new Industries along Salt Creek or East Fork of White River indi_ 
cate that this situation may change in tbe very near future and the requirementl 
Cor dilution water may materially increase. 

- No large uSer of industrial cooling water il 
However, .tudies bave been made for the es 

tablishment of one Or mOre stearn_electric generating stations along the White 
River below the confluence of the Eau and West Forks to take advantage of the 
coal re.ources of tNt area. Cooling water will be r equired in la r ge volume I 
by theae plants and it will be a Umiti.., factor In their deSign. The region il al_ 
so favorable for the location of chemical pant. along the main U r ealnl , but the 
estabU.tunent of luch plants inUit .wait increase. in low water fiow. The loc• • 
tion of other new lndul t ries in the a r ea no doubt will Increa.e the r equirements 
lor cooling wate.. . 
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Power development.• Hydro-electric powe r development at the dam .ite 
is not economically fea.ible and w ould be undeBi rable becauB" it would not be 
compatible with the be.t operation of the r"." rvoir for other purpose •. In -creases in the low now of the East F ork of White Rive r would be of .ome bene_ 
Cit to th" bydro_electric plant a t Will iam . except that operation at that plant i. 
to be di.continued soon for economy r easOn •. 

Irrigation. _ With the development of portable irrigation equipment, .ur 
face water supplies are being drawn "pon in con.iderable amount. fo r Lrrigation, 
particularly duringdroughtB . The magnitudeo! this demand is not known in the 
area under con.ideration . So far it haa n ot mterfered with o the r u.es of waler 
from the .treams. However , the u.eof water fo r i rrigationi. g r owing yea r by 
year and conflicts in ule may be expected i n the fu lure . 

Increased low flow. - Although pre.entwater u.e. do notovertax the IUp_ 
ply, indu.t r ial development in the area has been r etarded by lack of an abund
ant .upply. With inc r e a .ed low flow down.tream. indu.triel that require la rge 
quantities of water, .uch a ••team_electric gene rating .tation. and pulp mill., 
will be attracted to the a rea to take advantage of the abundant r esour ce. of coal 
and t imbe r. 

- Generally, the valley. in the Monroe Re.ervoir area are 
well Iteep wooded side .lopel which have great Icenic value. 
Benefits from rec reatio n would be la r g.,ly local in extent and any development 
for rec reational purpolel wou ld be the re.ponlibility of .tate and loc;ai govern
mental agenciel under pre.ent federal polic;ie. for flood control projecu. In
cid"ntal recreational development of porlion. of the reservoir area i. not con
.idered to be incon.iltent with ill primepurpo.e • . However, major drawdown 
of the permanent pool for i n c rea.ing low now i n Ihe IIream , below the dam 
would reduce .omewhat the potential rec r e ... tional value of the re.ervoir pool; 
although o n the athOl r hand, increa.ed IIream flow. would enhanc;e fi.hlng value. 
in the . tream. be low Monroe dam. 
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PROPOSED PROJECT PLAN 


-

Monroe Re.ervoir. - The mo.t favorable .ite On Salt Creek for a dam that 

would create a re.ervoir having adequate storage for multiple purpole u.e. with 
th ... least interCer ...nee to eltablilhed improvements was found to be at mile 2S. 6S 
above the mouth, about 1,800 fe"t down.tr ...am from the Harrodlburg Bridg.... 
and about two m.il.......aat of Harrod.burg, Monroe County. Indiana. This lite 
wal selected On the ba.1s of lubltantial economy of darn and Ipillway construc_ 
tion over any alternate .ite. The propoled relervoir pool liel in Monroe. Brown 
and Jacklon Countiel. Indiana. and the drainage area above the dam lite il 441 
Iquare milel. 

In addition to confining a flood equal to the maximum of record. Monroe 
Reservoir would provide "torage for increaling low flow downltr ...am. Low flow 
regulation atorage available between ... l ...vationl SIS. 0 and 538 . 0 il 159 . 000 acr_ 
feet and is equivalent to about 6.8 inchel of runoff Crom th ... drainage area. Stor_ 
age below elevation SIS. 0 i. re .... rved for future siltation. Flood control Itorilge 
would extend betw...en elevationl 538 . 0 and 556. 0 (Ipillw;t.y crelt) . Flood control 
ltorage capacity il 260,000 acre_feet and il equivalent to Olbout II. I inchel of 
runoff from the drain&ge area. The total re.ervoir capacity at elevation 556. 0 
il 446.000 acre- feet which includ.... a permanent pool of 27. 000 acre-feet re
lerved for lil4.tion. The siltation pool "would inundate l.lOOacrel and the max
imum pool at elevation 556.0 would inundate 18,600 acre •• See Plate 2 for re~ 
ervoir area. and area and capacity curvel. 

The plan under consideration providea for construction of a dam acrOI. 
Salt Creek valley with outlet work. along the right bank oC the creek. The de 
sign of thele structures has be...n prtlpartld by the Louisville District. Corplol. 
Engineers , in .ccorda..nce with dtllign criteria and policies prelenUy employed 
for Federal flood control pr.oj ...cta. 

The propoled gated outl... t workl would have an II_foot diameter .emi
elliptical c;onduit with inlet invert at elevation 497.0. The outlet workl would 
regulate dilcharge for flood control and low water flow which would vary with 
the lealon. oC th ... year. The dam hal a top elevation of 578. O. a top width of 
30 feet. a top length of 1.400 feet and a maximum height above the bottom of 
the valley oC .bout 73 feet. Thtl .idtl slopes , both up.tr ....m and down.tr ....m. 
are I on 3. The embankment lal an impervious earth cOre 20 feet wide at 
crelt with 1 On 1 lide slOpel. Random rock fill 11 propoled On each .Ide of the 
core. Five foot Lilter and foundatiOr!. blanketl are provided. Twelve-inch diam
eter drainag ... w ...lh extending down to rock are spaced 20 reet On center. both 
way.. An uncontrolled saddle Ipillway conliltl of a cut through rock in the 
left abutment with outflow about 2.000 reet downstream lrom the dam. It hal 
a base width of 300 feet at c;relt ... l ...vation 556. O. Th... approac;h slope of the 
channel il 0.5 percent and dilcharge slope 1. 5 percent. Side alope. in rock 
are 4 on 1. PI.te l .howl the plan and section. 101' the structures. 
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Land acquisition. - The land to be acqui ...,d fo .. {he p .. oject will depend 
somewhat upon the policy adopted by the StMe of Indiana fo .. development of the -area around the re ..,rvoir. If the project i, con.tructed as a Federal project 
without special provision. lo .. • tate development, the federal policie. pertaining 
to land acquisition for flood control project. would be followed and the land ac_ 
quired in ree title would be the minimum required fo .. proper ope..ation of the 
project. If the State .hould plan development. around the lake for recreation 
and other purposes the land acquisition policy would have to be adjulted to .uch 
plans. 

Unde .. the federal policy for the acquilltion of land, the relervoir plan de
.cribed above would require fee tHle 10 the land. to be acquired for the conitruc
tion ol the dam and .pillway, the acce•• road, and aU land. below a live_year 
flood hequency Hne in the re.ervoi r a rea. Flowage ea.ements would be obtained 
on lands between the rive-year frequency and a line five feet above the Hood con_ 
trol pool. The few improvement. in the area con,i.u mOllly of hOUle. with 
attendant outbuildings. Electricity i.the only modern facility serving the area. 

Relocations . - A county road which pa ••e. through the re.ervoir area in 
the vicinity of Payne. Indiana, would be relocated and r.iled to elevalion 556 . 0. 
The height ol fill would be about 15 feet and the length would be 0.64 mile. A 
new highway bridge would be provided acro•• Salt Creek. Three mile. of road 
north or Payne would require improvement to maintain normal tulfic flow di
verted from abandoned roadl. Two mile. of county road in the vicinity of Crooked 
Creek would require raising; a new bridae would be required over Crooked Creek 
and rai.ing of three Imall bridge. over tributariel of Crooked Creek would be 
nece ••ary. Location. of proposed highway alteration. are .bown on Plate 2. 
Otber road. no lonae .. required will be abandoned. Plan. and estimate. of COlt. 
for highway chanael have been prepared with the al.iltance of the Indiana State 
Highway Department. The Bureau of Public Roadl, Department of Commerce, 
has informed the Corp. of Engineeu that Federal-aid highway fund. are not 
available to defray any part of altering Federal-aid highway. for propo.ed flood 
control project. when local interelh a .. e required to a •• ume tbe co.t of .uch 
adju.tment a. pa ..t of the local cooperation. 

Anwnber of power and telephone lines located in the ..eservoirareawould 
be relocated where necessary to maintain exiltln, ,ervice. There are no rail_ 
road. affected. All building, would be removed hom the re.ervoir pool. There 
are three cemeteries that appear to be above the re.ervoirtaking line and little 
if any damage hom ..eservolr flooding would occur. There may be a few small 
family burial plott that would require relocation. 
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ESTIMATES OF FIRST COST AND ANNUAL CHARGES -
- The to~l eltimated 

firat control and increal
inliowflow baaed On July 1956 price levela Ia $9 , 500,000. EatiJna.ted firat COin 
are IUITUT\ari.ed in Tlble XVI and include continlencie•. 

TABLE XVI 

SUMMARY OF FIRST COSTS FOR MONROE RESERVOIR 

Feature Amount 

Dam and appurten.1l.ncel $3,526, 000 
Relervoir and pool preparation 838,000 
Relocltion. 96 1,000 
Buildlngl, grounds and utilities 120,000 
Access road • 72,000 
Land and damaael 3,000,000 

Sub-total $8,517,000 

Engineering and design 500,000 
Sub- total $9,017,000 

Supervlaion and administration 483, 000 
Total utimated coU (July 1956) $9,500,000 

Estimates of annual charges , multiple_purpose relervoi r . _ Table xvn pre _ 
lenn a luznmary of Inveltment CO.tl and annual charge I for the propoled mult i _ 
purpole re.ervoir. A con.truction period of three year. hal been uled to com
pute inUrelt chargel durinl condruction. E ltimated valu e (o r relale of the 
relervoir area purchaled by fee Ilrnple title hal been deduc ted f r om the IrOl1 
inve.tlnent. lnterelt rate i. 2.5 percent ;o.nd the reler voir project net invelt 
ment hal been amor tized Over an allUnled ille of 50 year l a t thi. Wer e I t rate . 
The net Inveltlnent il $9 , 196,000 and the tow eltiInated a.nnu.a.l chargel are 
$376 , 000. 
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TABLE XVll 

ESTIMATED INVESTMENT COSTS AND ANNUAL CHARGES 
FOR MONROE RESERVOIR. 


Item 

Investment 
Total firat coat 
Intereat during construction 
Grosa investment 

Less n.lvage value (lands) 
Net investJnent (July 1956) 

Arn\ual charges 
Interest 
Amortization 
Maintenance and operation 

Total estimated annual charges 

• 

Amoum 

$9,500,000 

660,000 
$9,196,000 

$ Z46 ,400 
94 ,600 
35, 000 

$ 376,000 
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ESTIMATES OF BENEFITS 


-
General. ~ Benefits that will accrue to the proposed plan of itnprovement 
consist principally of those from water atored in the reservoir for inc r easing 
the low water flow of East Fork of White and White Rivers and flood control 
benefits that will reault from the reduction in flood lUges and durations down_ 
stream from the re.ervoir .ite. 

-

ri,od damagea 

Flood control benefits provided by the propo.ed 
by the Corps of Englneen, conaht of the annual 

that will re.ult from operation of the 
reservoir. Annual damages were derived for both pre.ent and future conditions 
of inundation by use of the stage damage~ stage frequency method of obtahring 
average a.nnual damages. The diUerences in a.verage annual damages between 
the present fioodingconditions and the modifiedconditionl resulting from oper ~ 

ation of the reservoir are creditable to the reservoir as flood prevention bene
fiu. 

A small amount of development has taken place in the floodplain in the palt 
decade and it Is anticipated that this growth will continue throughout the life of 
the project. It is estimated that at the end of fiItyyea.rl the value ofthil develop _ 
ment will have added about twenty~!ive percent tothe exisUngdevelopment in the 
floodplain. Consequently. flood cont..... 1 benefits have been Increau!d by twelve 
percent to a.Uow for this growth. The estimated fioodcontrol benefits creditable 
to the propoled project lor the areal within the Wabash River basin are pre
.ented in Table XVW. 

TABLE XVW 

ANNUAL F LOOO CONTROL BENEFITS 


Strea.m Reach Location 

(river miles, 

AverageannuaJ 
flood control 

benefit. 

Wa.bash River 

White River 

E. Fk. White 
River 

Salt Creek 

Annu.a.l flo

W-l 
W_, 

WH~ 1 

EW-I 
EW~ 2: 

SC~ l 

od control benefits 

0.0 to 40.0 
40. 0 to 94.5 

O. a to 51. 6 

51. 6 " Ill. 9 
111. 9 " 142:. 9 

O. 0 " 2: 5 . 6 

•34,000 
71,000 

18,000 

53,000 
15, 000 

63. 000 

$2:60, 000 
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Beneliu crcdited to reduction in floodinK on the Ohio ~nd Miuiuipp; 
Riverl were computed by alslKninK a monet;t.ry value to the eflective reducHon 
in dilchArKes on tho two streams rosulting from relervoir holdout. Ohio River -
holdout w~s derived by routinK lix repre.ent;t.tive flood. from the relervoir 
through intervening reaches to the Ohio River and u.inK the ave raKe holdoutcf 
these flood••• the annual holdout. Benefits to the Mi ••i.llppl. River are ba.ed 
on there.orvoir holdout On thernaximurn flood of record, that of M.iLrch 1913, as 
routed to Cairo, nUnoh, and il equivalent to the current annual value of the 
reduction in connruc:tion cons of Milsis.ippi River flood control works made 
pos.lble throuah the operation of the Ohio River comprehensive relervoir plan. 
Th~ benefit. al.igned to the relervoir, from reduction of flood dischArge. on the 
Ohio and Miuiuippi Rivera, are $Z4, 000 and $108,000 respectively. 

- The exi,ting flood situation hAs resulted 
in a both ~ decre~.e in income trom flood 

income producing land which has been allowed to revert to 
wasteland bec.u.e ot the frequency of inundation. Althouah ~ll lands .tudied in 
this report will benefit throuKh the reductlon ot flood st;t.gel .nd du..~Uon., it 
is believed that only the land on Salt Creek that lie. immedi~tely down.tre~m 
from the re.ervoir will beneCit to the extent th~t a lirm e.tim~te of higher land 
utili"'~tion benefits can be m~de. Based on field lurvey. it hA. been alcertained 
that landl lying below the pre.ent fou.._ye~r flood ot Salt Creek would be benefited 
conliderably by the re .., .. volr. Are~s above thh four_year now line ~ .. e mOre 
intenlely cultiv~ted, contain le.s acreaae of woods and waneland, and have ex
perieneed a le.ser depressive eUect, than below this flow line. Con.equently, 
the area considered for these benefits has been limited to the area up to the 
four-year flood. The Inonetary value of higher Land utilir.ation benefit. was el_ 
tabli.hed by the Corp. of EDaineera by a'certaining the afU'luallncrease in iu_ 
come that will result from the improvement, and lubtractina the ;LnDud co.tof 
conversion of presently unp..oductive land and the incre.sed COlts nece.....y to 
produce the greater income. Highe.. land utiliz.tion benefit. that wUl accrue to 
the Salt Creek overflow area are estimated to avera,e $6,000 afU'lu.aliy. 

Increaledlow flow benefits. - The increase. in low flow down.tream from 
Monroe Relervoir will prove of gre.t v.lue to .outhern India.... and the St;t.te a • 
• whole, as it will encou..age the development of industries along the lower 
reaches of the Ealt Fork of White River and White River. Coal in Large quan
titie., suit;t.ble fo...te~m-electrl.c: power leDeration, h found Inthe southwelt
e"n corne.. ot the State; large stand. of timber across louthern India..... re.dy 
lo.. harvelt, can p .. ovide lumber produc:ts. pulp and paper. ~nd cha..coal and its 
by_products; great quantities of hish-quality IUnestone are av~il~ble for u.e in 
a wide diver.ity of hem. , ineludina cement; .nd larle depositl of IYpsum a .. e 
nowbelnl opened up lor the manufacture 01 planerboard and related materials. 
Indu.trie. using the.e relource. will need water in Larae quantitle•. 

The mo.t apparent u.e. for an increased .upply of wat er in the nea.. 
luture ~ .. e lo.. coolina water for .team- elec:trlc power generationanddilutioD 
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water for abating pollution from waite productl trom wood pulp mill operation, 
chemical plantl or other indultriel. 

-
Steatn- electric power generation requirel such large volumes of water 
for condenser cooling that the availability of water il a limiting factor in deter
mining plant lize. ~ny of the exilting plantl in Indiana can be built no larger 
without the use of expensive towers for cooling and recirculating wate... Other 
plants have protected themselvel by inltalling cooling towers tor emergency use 
during the mOre Severe dry period• . 

With prelent plant lites being used to practical limits, additional power 
generating capacity must be located at new lite I. lmportant factorll in select
ing sitell are: (1) adequate lIupply of wllter for cooliOi: purpo"e", (Z) convenient 
coal lupply, and (3) fllvorllble location with respect to the power mllrket. 

Thetr ....d in plant lIize in recent yellrl hall been toward larger and larger 
inst.a.lJ..ationl. The ule of One large rather than several smaller plants permits 
economiel in buildings, equipment inltallation. and labor force. The ule of 
large generating unit. is nOw more fealible than formerly and individual unit 
lizel are approaching 500,000 kilowatu. Power COlnpany engineer I agree that 
new plants Ihould be thought of in terml of capacitiel of 1,000,000 kilowatt. or 
more. Plantl of thil Ilu require approxilrul.tely 1.100 to 1,800 cubic feet per 
I"cond of cooling water without the ule of cooling towera or other supplemen~ 
cooling ll.. rangements, llnd uae approximately 3,000, 000 tona of coal alUlually. 

In selecting a Cavorable site Cor a 1,000,000 Kw power plant the water 
requirements wUlindicate that the Ohio River and Wabash River below Riverton 
are the only stream I that have large enough lIustained lowfiows in Indiana. For 
larger plants the Wabash would not be large enough above the mouth of White 
River. 

The mOlt convenient location in reilltion to coal supplies ia in the coal 
mllung region where a miniJnwn of tranllportation of coal would be required. 
The coal-producing region in Indiana is located in the southweatern part of the 
State and ia convenient to the Wabash River from Covington to ita mO\lth and to 
the lower reachea of the Ealt and West Forka of White River and White River. 
The lame area il alao convenient to the coal-produciOi: reaiona of illinoil and 
Kentucky. 

The determination of a Cavorllble location with relpect to power market 
il beyond the ICOpe of thil report, bu.t it would be influenced by the need of each 
power company to bU..ance itl loaddiltribution areawise , by coat of tranlmitti", 
power over long tranlmillion lines in compariloo with hiaher coal tranlporta_ 
tion COIU with Ihorter tranlmiaaion Unea and by other factors. 

The White River below the confluence of the Ellat lllld West Forks ia fav
orable for plants oC about bOO , 000 Kw capacity and can be made favorable for 
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I....ge .. pl..nt. by inc .. e ...ing the rninlrnwn now In the U .. e ..m. Such incn,.. "e. 
in low flow C..n be made po••ibl" by ..ele.. "e. f .. om the propo.ed Mon..oe Re.e.. _ 
voi ... -

A g .. owing popul.. tion, inc.. e ...ed u"e of ye.... - .. round bome air...::ondition
ing, greate.. automation in induUry, and a gene..al incre...e in manuf..ctured 
product. of ..U kind" will require incre...ing amount" of electric energy in the 
year ...he..d. 

The U.e oC elect.. ic ene..gy i" g .. owing .. t .. C..nta"tic ..ate. The Federal 
Power Comml••ion repo.. ts that the production of electric ene ..gy by utilitie" in 
the United State" in 1955 was 541.0 billionkllow.. tt_hou.....nd haa ".tirnated th.. t 
the production rate will be up to 1,113.2 biUlon kilow..tt-hou.... in 1910 and 
1695.5 in 1980. E"timate. by the Electdcal World, anelectdcalindust.. y t ...de 
m ..ga~ine, e.timate.. much higher rate", predicting a production oC 1100. I 
billion kilo~tt-houu by 1910. 

TABLE XIX 

ELECTRIC ENERGY PRODUCTION IN UNITED STATU 
ALL UTILITY SYSTEMS 

(Ene ..gy in Billion Kwh, Capacity in Million Kw) 

Yea .. 

Federal Power Cornrni ••io Elect.. ical World 

Energy 
P .. oduction Capacity 

Energy 
Production Capacity 

1920 39.4 12. 7 
1925 61. 5 21. 5 
1930 91. 1 32.4 
1935 95.3 34.4 
1940 141. 8 39.9 
1945 222.5 50. I 
1950 329. I 68.9 
1955 547.0 116. 3 
1960 754.5 170" 811. 9 175. 3 
19b5 956.5 2.1ba 1175.8 2.51. 7 
1910 1173.2. 2.64a 1700.1 360.3 
1915 1419.5 319 a 2.300" 490" 
1980 1695.5 380· 3100" b60a 

1985 2.000 450a 4100" 873a 

1990 2.310 520a 5450" IlbOa 

1995 2650 596a 7050a 1500a 

2.000 3000 b75a 9000· 1920· 

ActualClgure" "hown th..ough 1955. 
a. p .. ojection" by Flood Control and Water Re.ource. Commi••ion 
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Pa~tproduction with utilnatel Cor the fu~ure in the UnitedSt.atel are t.ab
ulaled in Table XIX and .hown graphkally in Chart Z. The utimatel h<>ve been 
projected to the year ZOOO to furnilh lome indication of what may be expected -during the economic liCe of the project. 

The eUlmatel of the Federal Power Commil.ion are con.ervative and in 
the palt have been under l.ter actual production. The eltimatel oC the Electric 
World are baled on the al~mnption that the increaBe in electric: energy produc_ 
tion will continue at itl pre lent exponential rate. 

Becau~e limilar forecasts for Indiana are not available. a comparilon of 
Indiana energy production has been made with that of the UnitedStatel to estab_ 
lilh a relationlhip. which il shown on Chart]. The relationlhip wal then uled 
to make eltimatel oJ Indiana electric energy production to the year ZOOO. The 
plant capacity required in millionl of kilowattl wal then determined by multi 
plying the annual energy production in billions of kilowatt_houri by a factor of 
O. Z13. The relult' of the Ie computations are tahulated in Table XX and shown 
graphically in Chart 4. 

TABLE XX 

EI...ECTRIC ENERG Y PRODUCTION IN INDlANA 

ALL UTiLITY SYSTEMS 


(Energy in Billion Kwh, Capacity in Million Kw) 


Actu..1 Eltimated" 

Year Energy 
Production Capacity Year Energy 

Production Capacity 

1910 - - 1960 22. ] 4.75 
1920 0.9]] - 1965 28.0 5.96 
19Z5 1.484 - 1970 ]].5 7. 1] 
19]0 Z.943 0.987 1975 40.0 8.52 
1935 ].048 1.041 1980 47.0 10. 0 
1940 4.883 1.289 1985 54. 5 11. 6 
1945 7.442 1. 610 1990 6Z. 0 13.2 
1950 10.374 Z.142 1995 69.5 14. 8 
1955 17.309 ].451 2000 77.0 16. 4 

- Eltimated by the Flood Control and Water Relourcel Commillion. 

The projectionl for Indiana have been baled on the Federal Power Comrn_ 
iSlioneltimatel lor the UnitedSt.atel and are therefore on theconlervative lide. 
It il probable that the actual production will be lomewhat higher than the elti_ 
mat,,", 
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CHART 4 
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The figu r e I in Table XX ahow that by 1970 the p r oduction of el..c tr ic energy 
in Indiana will be about twice what It WaS in 1955 and that by the y..a r 2000 i t will 
b .. 4. 5 timea that amount. This will mean tha t g ..n.. r a t ing capacit y will hav.. to 
be increas..d 3.7 million kilowatts by 1970 and 13 million kilowatts by the year 
2000 abov.. th.. 1955 figure . 

In terms of plants this will mean better than thre.. I, ODD, 000 kilowatt 
plants in the next 14 years or appr oximately one ..v .. r y four y ..arl. The rate of 
in"tallation will then have to be increased to about on.. 1,000,000 kilowatt plant 
every 3.5 year, to meet the requi rements by yea r 2000. 

The location of all these plantl will be a crit ical probl..m. Water i n IlU
fici ..nt quantities can b .. obtained along Lak.. Michigan, the lower Wabash and 
the Ohio. It is only along the Ohio, lower Wabalh and Whit .. Riv.. n ~t coal 
ill aha readily availlt.ble. It is certain that these Itreama will furnilh the ,it.. s 
for many of the futur .. power plants. 

With the Whit .. Ri v .. r low !low inc r ealed, the Itream can become a fav
ored location for two o r mO r e of the Ie plants. Without an improvement in the 
low fiow th .. river will b.. auitable only for the d ..v ..lopment of planta of amaller 
c a pacity, Or of larger plants with much high.. r inata llation and maintenance 
cOlh. 

Two companies in their quelt fo; new g .. n .. rating ltation location. have 
I .. rioully conai dered eltes on the White Riv.. r n..ar P .. teraburg. Coal ia read
ily available, but inadequate water s upplie l fo r th.. "iz .. of station .. a ch cont..m_ 
plate6, plul the high COlt of conltructing and maintaining tranSTnilsion lin..s to 
load center a, have weighed agalnat davelopm..nt of theae sitel at the pres.. n t 
time. 

With reapect to the natural fiowof White Riv..r, the larg.. st g ..n .. r atiDj 
atation that might be conltructed now, without lupplememary cooling arraDj"_ 
menta , would be 600,000 kilowatts. U th .. fiow w.. r .. to b .. incr..as..d by rel ..ases 
from norage to 1,400 cubic fee t per I ..cond in the swnmer and to 1,000 cubic 
f .... t per lecond du,.ing the remainder of the 'year the lize of the plant could be 
1 , 300 , 000 kilowlottS. 

To obtain this capacity in a plant Uling a combination o f natural I treun 
flow and cooling towers would entail an addi tional e xpenle of $5,345,000 for 
the towerl, plUI an annual operating expenle of $138, ODD, according t o pow.. r 
company estimates. 

It is p r obable tha t a plant of 1, 300, ODD-kilowatt capacity would not be 
placed in ope r ation before 1970, allowing time for com p l .. ting alr ..ady scheduled 
plant additiona to the utility syateml, and plannini' design and conltruc t ionol 
new plants. 
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The earliest date at which Monroe Reservoir might be completed is 1960. 
By aUowing a SO-year economic life for Ute project. the time during which co.u 
and benefits mu.t be evaluated would extend to the year ZOI0. -

Jf Monroe Re.ervoir I. conltructed to Include the function of increaling 
the low flow of Ea.tFork of White and WMte River. the need for cooling towers 
will be eliminated with resultant lavings that will be creditable a. benefits for 
including that feature in the reservoir. 

To elt.ablish the annual value of this saving it ill aSllumed that the reSer_ 
voir will be put in operation in 1960 and that a minimum oC two generating plantl 
will be built. each requirifli cooling towers, the fir at plant to be put in oper_ 
ation in 1970 and the .econd in 1985. As the life expec~cy oC a cooling tower 
is ZS years, it will be neces.ary to replace the cooling tower for the Cirst plant 
in 1995. 

Becaule the power plants will be put in operation at varying timell after 
the re.ervoir ia built, they wiU not receive lull time benefits from the provision 
of increa.ed low flow from the rellervoir. To distribute the benefit. equally 
over the economic liCe oC the reservoir, computations have been made on the 
ba,i.oC an annuity for each cooling tower and Cor replacement of the Cirst tower, 
the value oCwhich ill the pre.ent worth (1960) of the cost of the towers when they 
are put in operation. Tbe present worth of these annuitiea wa. then amorti:roed 
with interelt over the SO-year life of uie reaervoir. The annu.al value of theae 
first coati with the prorated annu.alcolt of operation and maintenance are bene_ 
fits attributable to the increaled low fiow. Computation oC the.e benefits are 
prelented In Table XXI. 

TABLE XXI 

COMPUTATION OF INCREASED LOW FLOW BENEFITS 

Pre.ent value 
Item of annuity 

(1960) 

Firat COlt 

1. 	 Annuity which hal a value in 1970 oC 
$S, 34S, 000 _ lirat cooling tower $3,611,000 $168.000a 

Z. 	 Annuity which ha. a v.lul in 1995 of 
$S, 34S, 000 _ replacement of lint 1,3SS,OOO 

cooling tower 


3. 	 Annuity which hal a value in 1985 of 

$S, 345, 000 - aecond cooling tower Z,005,OOO 


$n4,OOO 
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TABLE XXI (Cont'd.) 

-
Pre.ent value 
Ann~1 

Item of annuity COlt 
(1960) 

Operation and m a intenance COlt 
1. Firlt cooling tower and replace

ment _ annual COlt of $138, 000 
for 80 percent of project life $110 , 000 

2:. Second cooling tower - annual 
cost of $138,000 for 50 per cent 
of project life 69,000 

Tow annual operation and 
maintenance COlt 179,000 

Total annual COltl (benefiU) $503,000 

a. Present value amortio:ed over 50-year life of project. 

The total annual laving of $503,000 accruing from r eduction in generat
ing ltation fi r Bt COlts, operation and maintenance are only the taniible benefitl 
relulting from an increa.e in low flow and do not include many intangible bene
fit. , luch as increa.ed employment, stimulation of bUlinell, etc. 

Generating .tation. loc:ated along White River will lupply power to the 
industrial center. of the centr a.! and northern parts of the State al well al to 
the louthern region. Benefitl from any .avings in production COlti will there 
fore accrue to the State al a whole. 

Local benelitl will relult from increased payroUs, larler ule of local 
relources , and increased tax payments. Some appreciation of the impact of a 
large plant on the local economy may be gained from the foUowina approximate 
eltimatel [or a generating station of I , 300, 000 kilowatt capacity: 

COlt of plant $175,000,000 
Annual cDilI Ule (toni) 4,000, 000 
Operating payroll $ 1, ZOO, 000 
Number of employeel ZOO 
Annual ltate taxel $ 66 , 000 
Annual county taxel S Z45 , OOO 
Annual township taxes S 88 . 000 
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large 
The a rea around the 

The effect of the above data ha l not been evaluated in te r ml of benefi t l 
to the project but Ihould be con.idered a. providing part of the intangible bene~ 
fitl. 

are in another field of indul try that r equirel 
a readily available lour ce of raw material. 

Monroe Relervoir lite and for lome diltance d ownstream 
will be particularly favorable for luch plants if lullicient water il mad.. avail~ 

a b le. Anlong the mOlt heavily f o re l ted countiel in the State ar .. B r own, Owen, 
M onroe, Lawrence, Or...nge , and Martin, which are all within e ... lY re ...ch of 
Ealt Fork of Whit" River and Salt Creek. 

Wood pulp h rapidly becoming a major foren p r oduc t. The great in~ 

Creale in the ule of c ardboa rd for packaging, lo!t~fibe r paperl for toweling, 
and coar le ~!ib .. r ed f"ltl and i n lulating boardl for building construction hal 
c auI"d the demand lor wood pulp to t riple in the lalt twenty yearl. 

Th .. p riru: ipal problem of the pulp wood indultryll the dispolalof w"'ltel. 
Milb vary in their water requi r ementl , dep"nding to a g r " at " ..t"nt on the n!ltur" 
and degree o! treatment giv"n th" waltel belore theyar" d ilcharged in to the 
It rea>nl. A r"port On pulp manufacturing faCtO r l, prepared by the ForeltPro
ductl Labor...tory, Madilon, Wilconlin, Dece>nber I S, 19 54 , indicatel a de>nand 
of approximately 1,000 cubic feet per second of water for th" dilpolal of w"'ltel 
f ro>n a ZOO-ton lemi~ che>nical pulp mill without r "cov" r y of waIte. from Ipent 
liquorl. 

The principal di r ec t benefit to be g ...ined by the conltr uc t ion of a pulp 
mill in Indiana il a marked laving in fre ight COl t • . Pulp wood now being har ~ 

ve.ted in louther n Indiana il being Ihipped to Ohio at a cost of approxi>nately 
$4 . SO per cor d. The companies recover .. part ol the cost by paying }e.1 lor 
the wood at the loadiog dock., pulp logl In Indiana bring in, about $Z.OO Iell per 
co rd th;o.n d o thole in Obio, c10le to the >nUll. On thil balil, a 200_too pulp 
mill in Indian.a, uling ZOO to ]00 cordi of pulp wood pe r day, would return to the 
.eUere $2. 00 mOre per cor d , Or approxilnately $1 00,000 to $150,000 per ye ... r 
a. a ben..lit. 

The water requi rement. lor ...lleviatingtbe poUution proble>n fro>n a 200
ton >niH could be met only On the White o r lower Waba .h Rive r s where p r" 'ent 
low flowl could be increaled lu!£icientIy by relea.e. l r om Monroe Re"" r voi r. 
Th e wate r for thil purpose would b" the la>ne that >night be relea...d to provide 
adequa te water lor electric power generation and would thu. lerve mOre than 
One purpole. 

B y inc r ealing the low flow of White River t o maintain 1,000 to 1,400 cu~ 
bie feet p .. r second, the low flow ol Eall Fork of White Ri_r eould 01.110 be in
crealed to maintain a >nlni>nurnflow ol 500 cubic feet per lecond ... t Shoah. Thil 
increased £low would make i t pollible to locate ....maller pulp wood plant, lueh 
.... a 100-ton>nill, farther upltrearn and neare r the cente r of timber production. 
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At the time of preparation of thil report it wal not pol sible to obtain 
from wood pulp or paper manufacturer I indications al to when wood pulp or 
paper mill. might be located on the &",t Fork of White or White Rivers. Lack_ -

On 

ing a. reasonably firm date for su.ch inltallations , it is not practical to compute 
benefits from thil lource Cor Ule in evaiu.atina the worth of Monroe Reservoir. 

require large qu.antitiel 01 water for cooling purposes 
and for waite productl elilcharged into Itreaml. Water for these 
purPOlel can well be the deciding factor in making an otherwise favorable plant 
lite acceptable to a chemical manufacturer. 

Recent inquiriel from che ..... lcal firml about the wate r available in East 
Fork of White and White Rlverl lead to the conclulion that the r egion i" favor_ 
able for 10m.e typel of chem.ical manufacture if water in su!ficleot quantity can 
be provided. At lean two oI the inquirel have indicated that a m.inirnwn flow 
of 400 cubic reet per lecond In the Ean Fork of White River would be required 
to lupport plant operationl on the ICale deli red. 

U the low flow at Shoah II Increaled to 500 cubic feet per lecond by 0p

eration of Monroe Relervolr, the need. of thele plantl can be more than met. 
Although thl. ule of water f r om the reservoir would provide additional benefits 
to the project, the date of eltablilhment of chemical plants in the r egion is not 
firm enough at the present time to credit luch benefits t o the re"ervoir . 

• 
_ The value of recreational development around and 

ben de t ermined by a study of the increale in 
wealth which it will increale in wealth will result from (I) the 
developm.ent of land. adjacent to the reler vol r for hamel , Iwnmer cottagel, and 
lervice areal for fishing, boating , hunt ing and other r ecrea tion, (2) public ule 
of the lake for boating, f!shing, hunting, Iwlmming and other water lpor tl. 

Land development might take One of three poslible cOUrlel. 

a. 	 Purchale by the State of all land lurrounding the reler
voir whiCh would then be preserved in a natural state of 
woodland. and water in which rural beauty and the culei_ 
vlotion of wild - liCe would be primary con.iderlotiOn 

b. 	 Purchale by the State oC all lands around the r elervoir 
followed by development of lwimming beaches and picnic 
areal in favorable locationl , and the leasing of cottage 
litel u.nder luitable regulationl. 

c. 	 Limited acquisition by the State of land bor dering the 
lake, leaving the remainder of the bordering area for 
private q.eveiopment under a d equate zoning regulationl ~ 
protect property value I and to p r ovide safeguardlagainst 
lanitary and health hazardl. 
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Any lorrn of d • .v..lopment must ea.kefull r .. cognition of th .. fluctuating lev_ 
.. 1 of the lake. All building. mu.t be abov.. the maximum flood pool and facil 
iti ... provided for handling boat. when the pool ri .... during flood. or i. gr..atly 
drawn down by relea.e. to suppl.. m ..nt str..am flow during period. of drought. 

Thegr ..at difficulty in obtaining water from welh and in di.po.ing of 'ilnl
tary Wil.t... by ...ptic t..&nk. in this r .. gion may require group d .. velopm..nt of 
cottag... in th .. ar .. a in order that central wat.. r .upply and ... wag.. tr ..atm..nt 
faciliti ... may be provided. 

Faciliti... that might be developed around the lak.. would be privately op
erated public beach area., restauranh, overnight and weekly rental cottage. , 
hotel., marinas , grocery .tore., gal .tation., and aU the other .ervice. r .. q
ui.n.. to wat.. r r .. cr..ation. 

Benefit. from recr..ational value. will con,i.t of the land enhancem..nt 
the value of Improvement. placed on the land, n .. w bu.ine•• , and th .. intangible 
benefit. deriv.. d from pleil.ur.. and relilxiltion that will be made po••ible by the 
l.a.ke. 

The land_enhancem..nt value. would be off... t .om..what by the co.t of con
.tructing .ervice roads and putting in other nec ....ary facilitie.. Any re.id...... l 
benefiu remaining are Indeterminat.. ilt this time and. cannot be computed until 
"orne layout of th...ubdivision. hal been made and the development co.t. esti 
mated. 

The mon.. tary return. toth.. State and to local governments from t..&xe. on 
higher property value. and new bu.ine••e. , plus greater ..mployment and il 
g ..nerill improvement in the economic condition of the area a. a r ...ult of the 
recr..ational value o{ th .. lake, are .omewhat intanillble and have not been e.tima_ 
ted. How.. v ..r, .uch r ..turn. will be large within a f .. w yeilr. alter th .. lake i. 
plilc..d in operation. 

The fluctuating level of th .. lak.. re.ulting from the u.e of the re.ervoir 
to control flood. and increil.e low flow downstream will not be compatible with 
the fullest use of the lake for recreiltional purpo.e. and will tend to limit and 
dow .ome d .. velopm..nt•. 

The normal pool l .. vel found to b .. most favorable for all u .... of the re. _ 
.. rvolr i. at elevation 538 and that elevation hal been u.ed In this report a. a 
ba.i. for computing the storage capacities available for flood control and i n
crea.ing low flow. Variation. In pool level will occur during Oood period., 
when elevation 556 may be reached in th" mo.t ..xtr .. m .. lloads, and during 
drought period. when the re.ervoir may be drawn down a. low as elevation 
5Z3 for the purpo.e of Increa.ing str "am flow downstr ..am. 

A .tudy of pa.t record. to determin.. the ..ffect. of r .. servoir regulation 
on lak.. l ..vels reveal ..d that it the re...r voir had b....n in operation during the 
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sixteen year period 1939-55 the flood storage periodl would usually occur dur
ing the winter and early spring Inonth. and would seldoIn extend past the month 
of June. During that period only the 1945, 1949 and 1950 floods would have 
raised lake levels Inore than 10 feet above normal pool level. The 1950flood 
was the only one that would have raised the lake to spillway level at elevation 
556. 

Only four tiInes during the SUInIner recreationmonthl of June toSepteRlber 
would the lake level have been lowered more than two feet below elevation 538. 
The drought yearll of 1940_41 would have cauled lowering of the pool to eleva
tion 533 in SepteInber 1940 and to elevation 526 in SepteInber 1941. The drought 
of 1953- 54 would have caused lowering of the pool to elevation 534 in SepteInber 
1953 and to elevation 526 in Septern.ber 1954. The InaximUIn drawdownusually 
occurs in NoveInber and December after the peak of the recreation season. 

Excepting the four years mentioned above all other years would have had 
lake leveh lowered le81 than two feet below elevation 536, and during the eight 
consecutive years 1945 to 1952 the pool would have been lowered lesl than one 
foot during the SUInmer monthll. Such regulation will not be fOWld particularly 
detrimental to aUInmer recreational ule of the lake when considered in compar 
ison with a normal seasonal fluctuation in level of about two feet for most un
controlled natural lakes. 

The recreationalbenefits of the r e servoir fall into the class of intangibles 
that are not evaluated in rn.onetary terms in this report and, therefore, are not 
used all creditable benefits in the cOInparison of costa and benefits for economic 
jus tification of the project. 

Public health benefiu. - The Indiana State Boa.rd of Health and the lndiara 
Stream Pollution Control Board were conlulted in regard to the need for increased 
low flow for public health and lanitation purposes and the benefits that might 
result frOIn operation of the reservoir for such purpoles. ThOle agenciel stated 
that "continued development of sprinkler irrigation together with Increased rnm
icipal and industrial ulage may require that additional treatm.ent b e provided 
for sewage and wastes above the degree of treabnent now required if provision 
for low flow augmentation is not wdertaken. The opportunitiell for expansion 
and deve lopment for industriel that require large aInountll of water for proc e'l
ing or dilution of treated waste emuent. are limited by the available water sup_ 
ply." It may be concluded that in the future there would be definite andappre
dable saving I in the cost of treating sewage and indUltrial walte a to meet accep
table sanitary and public health standard. if adequate flow ill provided in the 
streams for dilution purposell. 

Intangible benefitll. _ Many benefiU on which" monetary value cannot 
be placed would accrue a s a result of the construct ion of Monroe Reservoir. 
The reservoir through the reduction in flood stages and duration wouldincrease 
the safety and well-being of the population of the area by decreasing the poni 
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biHty of epidemic disea ses , r educe the hazar d of possible loss of life, and In 
c r ea.e the overall securi ty of the area. 

-
Byincreasing the dependable low flow of .treama,new busineSle. and in 
dus t riel would be attracted t o the region. The increase in payrolls would stim 
ulate exilting b Ulinesses and c r eate a need for new enterprises to serveincre..~ 
ed popub,tionl. Increased tax returns will p r ovide many public improvementl. 
particub.rly in Ichooh and roads. 

Detr iments to over la nd t r anspor tation. Acquisition of flood control 
pooh and flowage rights will p r oduce a change in need for highway facilitie .. 
The p r opoledplan o f highway r elocation. and alterations would maintain no r mill 
traffic flow I n the vicinity of the reservoir. Cer tain o ther roa dll left in pillce 
wi ll lerve areas In the flood con t r ol pools where !lowage rights will be required 
and where the owner l may continue cultivation. Stili other r oads which are in_ 
f r equently u.ed may b .. d osed t e mpora rily during flood ope rations , depending 
On the height of wate r in the rellervoir. Rerout ing t r affic during such opera_ 
tions will cau.e little inconveni ence. and only for Ihort per iodl of t inle. There 
will be no i.olation of inhabitant . in the a r ea at any time re.ulting from reser_ 
voir con.tructlon or ope r ation. Th.. efiect of permanent Or periodic clolure d 
county roads will be of relatively minor Ilgnificance. Roadll affected by the 
project and alterationl to the existing road Iyltem a. proposed in this report 
a re .hown on P la te Z. 

• 
Summary of tangible benefi tl . - The b.i! nelitl being cr..dited to thil p r o 

ject for .... tab li.hing itl ju.tilicatlon, have be en limited to thole for which mon_ 
eta ry valuations can be determine d by .. s tabti"hed and w..ll r .. cognizedmethodl 
a n d fo r which there II reallonable certainty that they will take plac e a" e .. tima _ 
ted. The tangible c r editable benef its consht of the flood contr ol benefits on 
Salt Creek, Ea." t Fork of White, Wh i te, Wabalh, Ohio and Mil"issippi Rivera , 
the higher land utilization benefi t . along Salt Creek and the inc r eased low liow 
benef i t s On White River relul t ing from ule of wate r for cooling purpo.es by 
electr ic generating ltationl. Although ule of water for other purposes i. rea~ 
onably certain, the time at which i t will be brought Into ule ill not well enoughea
tablished to provide a balil fo r dete r tnining tangible benefitl. 

The e. t ilnated tangible benefit s that would accrue to the Monr oe Reservoir 
are s ununar ized in Table XXlI. The s e average annual benefit. total $90 1, 000. 
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TABLE XXlI 
SUMMARY OF TANGIBLE AVERAGE ANNUAL BENEFITS 


CREDITABLE TO MONROE RESERVOIR 

Item of benefit 

Flood prevention benefit. 
Salt Creek, E...t Fork White, 
White and W;o.ba.h River. 

Ohio River 


Miuiulppi River 


ToW flood prevention benefit. 

Higher land utilia.&tion benefit. 

Increa.ed low now benefit. 
• 

Total benefit. 

Value of benefit 

$260,000 


2:4,000 


108 , 000 


392: , 000 


6,000 


503,000 


$901,000 


-59

http:Increa.ed


ECONOMIC JUSTIFICATION -
_ To be sound, the j1,luHiclltion of llny project for the develop_ 

ment resource. of the .u.temu.tbe bll.edlllrielyon economic Con
.iderlltion•• Need. de.irllbility, enjoyment and other fll cto r . m ...y weilh he ...v
ily in malting II project llnrllctive. but their benefiu are u.ually intangible and 
not capable of being e><pre,.ed in term. that can be compared directly with the 
cold facts of co.t of a projec t. 

Becau.e of the difficulty in placing a monetary valuation on the tangible 
and more illusive benefit. and to eliminate fantastic claim. for them. it is .tan_ 
dard practice tocompar .. onlyth.. evaluable benefiu withth.. co.u for .. conomic 
juatilication. Th.. intangibl .. benefits may th .. n b .. u.ed a. r .. ason. for making 
a project d ... ira.ble and advisabl .. u w .. l1 a. juatiliable. 

Compari.on of b .. n .. fits and co.u. - Th....conomic f .. a.ibility of Monro.. 
Re, .. r voir waS determined by a comparison of co.t. of th .. proj.. ct. including 
construction. op..,ration . maintenanc.. and damag.... with th .. mon.. tary ..valua_ 
tion of the b..,nefiu to be deriv.. d from iu operation. For th.. pu rpo... of making 
th..... compa ri.on. and {or alloc ... tion of co.u to the '''p''rat.. u.e. oC th.. r ...er_ 
voir , ... timat.." of co.t. hav.. b....n m ...d.., for .... inll.. _purpo... r.., • ..,rvoir (or 
flood control, a singl,,-p1,lrpo ... r ..... rv~ir forincr ..a.inl low flow and for a du... l 
purpo... r .....rvoir. Th.., Corp. of Engin.... r. hil .... tim... t .. d Ihat th .....nnual chil rg .. 
would b .. $219,000 fo r a .ingl.. _purpo... r ..... rvoir for flood control and $269. 000 
for a .Ingl.. -purpo... r ..... rvoir for incr..aalng low flow. The annual charg.. for 
a dual_p1,lrpos .. r .....rvoir , .. rving both purpo.... would be $376,000. 

11 i. found thilt r.., • ..,rvoir. for ..,ith.. r .ingle or dual purposea ... re "'conom
lcally juuified b1,lt th... t a dual-p1,lrpo'" r ..... rvoi r will provide .. conomi... in con
U r u c tionand operation and will bring a much larger r ..lurnlor .. 'chdollar spent. 
The ratio. of b ..n..fit. to coat. for th.. vllriou. typea o r projecu llre jivenin 
Table XXIII. 

TABLE XXlIl 

COMPARISON OF ANNUAL BENEFITS AND COSTS 

It..m 
Annual 

Benefit. 
Annual 

BeneCiu 
Rllt io Benefitl 

to con. 

Flood control only 

lnc r ell.ing low flow on ly 

Dual-purpo.e. flood control 
and increadng low flow 

$2.79.000 

269 . 000 

376 . 000 

$398.000 

503,000 

901,000 

I. 43 '" 1 

I. 87 '" 1 

2 . 40tol 
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ALLOCATION O F COSTS -
General, _ The operation of Mo n roe Relervoirwill have far reaching ef_ 

fects that will take it out of the realmol a pur ely local project. The flood con
trol benefi t l will extend to the Waba lh, Ohio and Milsi•• ippi Rivers a nd will 
affect lUinois, Kentuckyand other statesal wella. a large a rea in India..... The 
benefits from Inc rea ling low flow downstream from the dam will benelil Ulinois 
and Indiana equally along the lower Wabalh River and will he an aid to naviga
tion on the Ohio and Mi"i"ipp i Riven. 

Becaule 01 the.e circumstancel the project has been con .lde r ed as prop
e r Ly being eligible lo r inclusion in the Federal flood contro l program for the 
Ohio River balin al being developed by the Co rps of Engineen. 1t iI on thi . 
ba,i, that "II planning has been done. Clole coordination with the Louisville 
District, Corpi of Engineerl, hal been maintained at every 'te p in the p r epar
ation of thil report. 

The exilting FederaL policy conce rning the r equi r emenh lo r loca\ coop
eration (Ih.aring 01 COlt) is given in SecHon 3 olthe 1944 Flood Control Act (Pub
lic Law S34, 78th Congress). The provisions of that Act, a. supplemented by 
Federal policy decision, and interpr etation., p r ovidel that the Federal Govern
ment will bea r aIL relervoir cost. allocated to flood cont r ol except in the in_ 
stance where the r e,e rvoi r project resultl i n higher ulili1:ation of land in addi
tion to !Iood p r evention benefitl. In the latter event i t is conlidered equitable 
that non-Federal interes ts contribute" proportionate ,ha re of the p1'oject co.t•. 
That ,hare h based on 50 percent o f the rat io that the higher land utili ..ation 
benefit. bear to the total !Ioodcontr ol benefit,. Inclu.ion of increa.ed Low flow 
functionl in a multip le purpo.e re.ervol l' requi res minimum contribution. equal 
to the .epanble coat, plu, a proportional aha r e of the joint COlt •• 

Allocation of co.h. - The propo.ed Monroe Re.ervoir h.a. the dual pur
po,e, of p r otecting the area. downltream from flood , and of Inc rea.ing the low 
flow of Itream. by the r eLea.e of water f rom . to r ageduring pe r iod. of low flow. 
The COlt of the provilion of each of thele featurel io the rele rvoi r wal a.cer_ 
tained by a 1I0caling proportionate Ihare . of the total eltimated con ltruction COltl 
and the annual co. t of o peration and mai ntenance after construction to these pur
po.e,. To determine the allocaHon ot co.t, for each function of the dual-purpo.e 
res ervoir , lepa r ate cos t eltimate. were prepa r ed for lingle -purpo.e r .. ,ervoir. 
for flood controL and for increasing 10..... Oow , each dellgned to accompli'hthe 
lame relulu a. would be obtaine d by t~t featu1'e i n the dual-purpole re lervoir, 
The COin of " flood control reservoi r and an inc realed low lIow relervoi r , each 
ope r alina a. a . ingle purpose r ese rvol 1', a r e e.timated by the Cor p. of Engineer. 
to be $&,980,000 and $&, 8Z0, 000, relpe c tively. The e,timated co. t of the m ul 
tiple_purpole rele rvoir ia $9,500,000. 
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Using these single_purpose reservoir cost estimat.u, the separable coata 
and remaining benefit method wasuaed to obtain the coU to be allocated to each 
function 01 the reservoir. Utilization of thil method of COlt allocation iosurea -that each purpose included in a multiple-purpose r",ervoir project receives an 
equitable share in the savings resulting from a combined purpose reservoir. 

The separable coats in a dual - purpose project are determined by subtract
ing the COlt of a single-purpose project, such as flood control, {rom the dual_ 
purpole COlt to obtain,.. remainin&: cost that may be attributed to the other pur 
pole of increasing low flow. This proceal! is then r epeated uling the COlt of 
the lingle _purpoae project for increalinj; low flow to obtain a remaining cost 
for flood control. As the sum of the two remaining costs willnot equal the dual 
purpole COlt, the difference is conaidered a joint cost and h divided between 
the two purpolel. The separate remaining COltl plua the divided joint cOlta 
then become the COltl to beallocued to each purpose. The allocation of oper
ation and maintenance coata il determined in a Ilmilar manner. 

The allocation of relervolr firu Coni, annual charges, annual operation 
and maintenance, and annual benefits for the Monroe multiple- purpoae project 
are aum.narlzed in Table XXIV. 

TABLE XXIV 

ALLOCATION OF COSTS ANp BENEFITS BY PURPOSE 

Item 

Purpose 

Flood 
Control 

Increasing 
low £Iowa Multiple 

Firat cost 

Annual charges (firat COlt) 

Annual operation and 
maintenance 

Annual benefits 

$4, 8l0 , 000 

173,000 

20,000 

398,000 

$4,680,000 

168,000 

15,000 

503,000 

$9,500,000 

341,000 

35,000 

901.000 

The portion of the costs of flood control to be contributed by localint...... 
elta ia baled on one- half of the proportionate part that higher Land utilizlotion 
benefit. are to the total fioodcontrol benefit•. The anticipated higher land uti 
lization benefitl that are expected to accrue to operation of Monroe Reaervoir 
are eatim.ated to be $6,000 annually. The... benefita are 1. SO percent of the 
total noodcontrol benefita and. therefore, would require a contribution by loc
al intereU. 010,75 percent of the allocated fir.t coat of $4,810,000 for flood 
control, Thi. COlt will amount to $36,000 and ia in addition to the previoualy 
loUocated coat lor increaling low flow, alao to be borne by local intereats. 
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The annud value of Opeti.tion and maintenance costs chargeable to incr..as
ing low flow r ..presenll the average expendih,lre. that can be anti<::ipated ov.. r 
the life of the project and indud... r"placem ..nh of it..ms of equipment a. welt -a. n o rmal op.. ration and maint..nanc .. expen..... In vi..w of the.e variable ex
penditures, it ia conaidered that a lump Ium payment equaL to the pr.....nt value 
of the ave r age operation and maintenance expen.ea i. deairabLe from local in
tere.ta. The pre.ent value of theaeannual expenlel ($15,000) haaedon the life 
of the proj.. ct and I"ing a 2.5 percent lnterell rate, i. $425, 000. A. locaL in
tere.ts are required to contr ibute all co.lI for the provilion of increased low 
now f .. aturea in the reaervoir this sum i, added to th .. allocated liut co.t fo r 
inc rea.ing low flow. 

- Baled on th.. previou.ly pre ...nted al_ 
dilcualion., the !inal co.t allocation. 

between the Federal Covernment and 100••1 intere.t, are pre.ented in Tabl.. XXv. 
It Ihould be noticed that the local interelts Illare of flood control fir,t co.ts and 
added to the non-Federal firstCOl1l . Alao, that the non-FederalaUocated cost. 
include $425 , 000 which repres..nts the p r e,ent capital value of operation and 
maintenance expense I to be paid by local interest. in lieu of the annual oper _ 
ation and maintenance charg... of $15, 000 . 

• 
TABLE XXV 

SUMMARY OF COST ALLOCATIONS 

Item FederaL Non-F.. d .. ral Total 

First COil alloc ation 

Adjustment thigher land 
uti!i>;ation) 

Adjust .. d lir,! coat 
allocation 

Capital value of non-
Federal operation ,.d 
maintenance co.ts 

$4,820, 000 

-36,000 

4 ,784,000 

-

$4,680.000 

+36,000 

4,716,000 

425, 000 

$9.500.000 

-
9.500,000 

425. 000 

Tot.al allocation $4,784. 000 $5,141,000 $9,925,000 
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CONCLUSION AND RECOMME ND ATION 
 -

Conclusion. _ Monroe Reservoir II con.idered to be a de.irable project 

lor flood control and lor increa.lna: the low flow in Salt Creek, East Forkol 
White , White and Waba.h Rivers down.tream from the da.m. The reservoir, 
a. a part of a comprehenalve plan for flood control in the Ohio River ba.in, al_ 
sO would provide benefits to the lower Ohio and Millsis.ippl. River •. 

The largellt re turna In benefit. from the operation of the re.ervoir would 
be found In Indiana, extending far downstream from the dam. The greater pro
tection from flood. and the enlarged .upply of water lor indunry will be of tre 
mendou. value to the entire economy of I50uthern Indiana. 

The totai average annual benefits accruing to Monroe Reservoir are eni 
mated at $901,000, which include. $398 , 000 in flood control benefit. and $503,0 00 
in increaled low flow benefits. The estimaled fir.t cost oC $9, 500, 000 is allo_ 
cated in the amount of $4,82:0,000 to flood control and $4,680,000 to increasing 
low flow. 

The total capital amount currenUy apportioned to local intere.t. i. e.ti· 
mated at $5,141,000, including a $36,000 charge lor higber land utiliz.ll.tion ben_ 
efits and a capitalixed amount of $42:5,'000 representina: a proportional part 01 
annual operation and maintenance allocated to increased low flow regulation. 
The local interelltll .hare i. 54. I percent of the firn cost. 

The total annual charges for the reservoir project arc e.timated at $376,000, 
resulting in an economic ratio of benefit. to co.t. of 2:.40 to one. 

The Monroe Re.ervoir is planned as a part oC the ma.ter or comprehen
.ive plan for the entire .tate to control flood. and to accumulate, pre.erve and 
protect the water resources. It i. con.idered compatible with other po.,ible 
improvements lor solution oC the remaining flood control and low flow problem. 
i n the While River ba.in and i. the mo.t .uitable plan for early .election and 
development. 

It II concluded that the primarybenelits of flood control and low flow reg 
ulation would exceed the co.ts 01 the proposed project and that substantial .ub_ 
ordinate and intangible benelitl that cannot be evaluated al.o wCN1d be derived. 

Recommendation. _It I. reconunended that the Monroe Re.ervoir p r oject 
for flood cont r ol and for Increasing the low flow ot Ea..t For k of White and White 
Rive r s be authorized for construction by the State and F ederal gove r nments a. 
outlined In thl. report, a t a total utlmated cOlt oC $9,500, 000 and $35,000 annu_ 
ally lor maintenance and operation. It is further reconunended, under present 
Federal policie. On .uch projects and because of the widelpread distribution of 
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benefi t s that affect the overall economy of Indiana, that the Stat e aSlwne the local 
inteteltl or non- Federal share of the COlt. This share il 54. I percent of the 
fir It COlt. The COlt to the State, based upon p r elent dooy conditionl and prices 
and including a capitalized amount representing a proportional part of oper ation 
and maintenance, would amount to $5 ,1 41 , 000 unle.s the Federal policy Ihouldbe 
changed to include this COl t. 
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